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ADVERTISEMENT. 



The First Volume of the Rbcqbds or GsiiiiiuJ. Soua€K 
being now compleled, it Appeart not iin«ppropriale tu take 
a retrospect of its ooatents. 

These may be classed nnder four heads : 

1. Original coiiimuiiicatioii>. Of tliiscliiss of papers the 
volume contaioa no iless than twenty eight ; three of which 
are descriptive, upon a new plan, of calioo-priatiiig, one of 
the most important and beautifid nannfiietiires in this 
eonntry. Eight are deroted to acooonts of 12 minerak, 
of 8 of which, viz., Thalite^ Crucilite, Kirwanite, Df/sluite, 
Calcareo-sulpkate of Harytes, Haiyto-calcite, StUp/iato-car- 
bomUe of JBtayUt, Bi-caioareo Carbomie af BaryteB^ the 
chemical composition has never been previously published; 
for with the exception of TkuUu their disooveiy is for the 
first time announced. TIh 3 remaining minerals are 
Wollmtonitey Gudolinite and Woljrm/i, In Gadolinite, an 
earth has been detected which was not observed by the 
only analyst who had prevkrasly subjected it to examina- 
tion, although his results are received by many with 
implicit reliance. In the same paper an elaborate exami- 
nation of the salts of yttria and cerium i» hkevvi.^e detailed. 
Two new fossil Crustacea are described in another original 
communication, while two papers are devoted to an 
interesting investigation into the subject of spirits, and 
two into that of sound. 

2. Papers and extracts from Foreign Journals. These 
comprehend the subjects of Biography, Chemistry Mmera- 
logy. Geology, Botany, Physics, Natural History, Physio- 
logy, Medicine, Statistics. 

3. Analyses of Books. The object in this department 
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has been as it ought to be ineveTyreyiew, to present to the 
reader an outline of the work under eonsideration, more 

especially, of its plan and of any new facts which it may 
contain* T)m method has been extended to the Royal and 
Linnean Societies, which appears preferable to inserting 
papers at full length from the transactions of those Societies. 

4. Under Scientific Intelligence are included such notices 
and answers to questions, as are too brief to form distinct 
papers. The reports of the Royal Institution lectures, which 
are generally of great interest, although presented under 
many disadvantages, will, it is hoped, be found upon| the 
whole, to afford a pretty correct view of the &ct8 and 
arguments brought forward. The meteorological table 
which falls under this head, is considered to be one of the 
most complete and correct ever published in this country. 

The intention of the Editor, although he is sensible of 
many imperfections in it, has been to present his readers 
with a book of facts. Whether he has succeeded or not, 
he leaves others to determine. He cannot allow this 
opportunity to pass, however, without noticing the cheer- 
ing encouragement which he has received from men of the 
highest distinction in Science ; and of thanking all those 
who have hitherto supported him in his undertaking. He 
trusts to their future assistance, being fully confident, that 
the work wil) improve as it advances. 
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PREFACE 



Thb Utility of periodicals, in contribnting to the rapid 
progress of Science and Literature, is sufficiently evinced 
in ^6 simple fact^ that their origin is hot of recent date. 

It is trae, that some haye endeayonred to-dlscq^rer their 
existence atiioiig the Romans, from a lew obscure pas- 
sages of Ovid and Tacitus. There can be little hesitation, 
however^, in concluding, that the allusions of these authors 
refer not to publications analogous to our periodicals* 
but to incomplete or uninislied works, corresponding 
with the first editions of books in the present day. 

The first periodical appears to have been published iu 
the leign of Elizabeth in under the name of the 
English Ifercurie/' an original number of idiicb, is 
preserved in the British Museum. Until the reign of 
James II., periodicals were warmly encouraged^ when 
bigotry and politics usurped their place. 

Towards the end of the sixteenth, and during the course 
of the seventeenth centuries, numerous Scientific bodies 
were formed throughout Europe, lor tiie purpose of culti- 
vating Science, and of disseminatiug the results of their 
labours. Accordingly, the Royal Society of London, 
commenced the publication of its transactions in Wd6y 
and its example was followed in 1699, by the Royal 
Academy of Sciences of Paris. The succeeding century, 
gave rise to many periodicals in Britain, which were sig- 
nally efiective, in spreading that taste for Science and 
Iietters, which has so long distinguished this great 
country, 
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il PREFACE, 

A few years have only elapsed, since not less than six 
Scientific Jonrnals, were published in Great Britain; 

these have now dwindled into two, one of which, is 
published monthly in IiOndoa« and the other quarterly, in 
Edinburgh* 

The pages of the foilmer, are chiefly devoted to original 
Gommnnications, while the latter, is principally conspico- 

oiis for its details ol" Natural History. There seems, 
therefore, to be required a separate periodical, which may 
afford intelligence not only of what is transacting at home, 
in reference to a more extended field of Science, but like* 
wise of the researches of those, who are labouring in the 
same ^cat cause abroad. With this object in view*, the 
Records of General Science has been projected ; and with- 
out detaining oar readers, it is only necessary to state, 
that as ntiHty is the great principle to be followed in con- 
ductin£^ it, no pains shall be spared on the Editor's part, 
in endeavouiiiig to collect all important new facts, which 
may be ascertained both at home and abroad — more espe- 
cially, in the Sciences of Chemistry, Mineralogy, Geology, 
Natural History, Physics, and the Arts. The powerf^ll 
assistance, of the Editor's relation. Dr. Thomson, of 
GlasLiow, whose great knowledge and experience, in con- 
ducting the AnncUs of Philosophy, one of the most efficient 
Joamals, of this, or any other country, under his manage- 
ment are well known, cannot fail to be considered as a 
high recommendation. And it is hoped, Uoin the favour- 
able manner in which the project has been received, by 
many distinguished cultivators of Science, that general 
support may be extended to the publication, in order that 
the Editor may be enabled to afibrd sufficient time for 
such an arduous undertaking. 
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Abtigls L 

On Ckdico-Printmg. By Thomas Thom80v» M. D., F. R. 8., 
L. and £. &c., RegiaB Professor of Ohenustfy in the 
University of Glasgow. 

Calico-printino is the art of applying one or more 
colours to particular parts of doth, so as to represent 
leaves, flowers, &c.; and the heauty depends partly on the 
elegance of the pattern, and partly upon the hrilliancy 
and contrast of the colours. The process is not confined 
to cotton cloth, as the term calico-printing would lead us 
to su^jpuse. It is applied also to linen, silk, and woollen 
cloth ; but as the processes are in f^tiieial the same, I 
shall satisfy myself with descriluiiLr them as applied to cot-* 
ton, because it is with them tlial i am best acquainted. 

The general opinion is, that this ingenious art originated 
iu India, and that it has been known in that country for a 
Tery long period. From a passage in Pliny, who probably 
composed his Natural History about the middle of the 
firat century of the Christian Era, it is evident that calico* 
printing was understood and practised in Egypt in his time, 
but unknown in Italy. 

** There exists in Egypt,'' says he, awondetfol method 
of dyeing. The white cloth is stained in various places, 
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not with dye-stuffs, but with substances which have the 
property of absorbing (fixing J colours. These applications 
are not visible upon the doth ; but, when the pieces are 
dipt into a h\>t caldron e<mtaining the dye, they are drawn 
ont an i*8tan4 after, dyed. The remarkable circumstance 
is, that thougn there he only one dye in the Tat, yet dif* 
ferent colours i^ppear on the cloth ; nor can the colours be 
again removed."* That this description of Pliny applies 
to calico-printing, will be evident to every person who will 
take the trouble to ?ead the account of the processes wliich 
we are going to give. ^ 

The colours applied to calico in India, arc beautiful find 
fast. The variety of their patterns, and the great number 
of colours which they understood how to fix on diffe^ 
rent parts of the cloth, gave to their printed calicoes a 
richness and a value of no ordinaiy kind. But, their pro* 
cesses are so tedious, and their machinery so clumsy, and 
they could be employed only where la^ur is bo chesp 
as to be searcely any object tx> the manulhcturer* It is 
little more than a century and a half since ealico-priitiing 
was transferred from India to Europe, and little more than 
a century since it began to be understood in Great Britain . 
The European nations Who have made the greatest progress 
in it, are Switzerland, France, especially in Alsace, some 
parts of Germany, Belgium, and Great Britain. 

In Europe, the art has been in some measure created 
anew. By the application of machinery, and by the light 
thrown on the processes by the rapid improvements in 
chemistry, the tedious methods of the Indians have been 
wonderfully simplified ; while the processes are remarkable 
for the rapidity with w hich they are executed, and for the 
beauty and variety and &stness of the colours. 

I propose in this paper to giro a sketch of the diffe* 
rent proceisses of calico-printing, such as they are at present 
practised by the'inost skillful printers in Lancashire, and in 
the neighbourhood of Glasgow. f 

* Plinii Hist. Nat. Ub. xxxy. c. 11. 

t I tliink it right to state, that for all my knowledge of CaJico-Printing, I am 
indebted to my friend, Mr. Walter Crum, Calico-Printer, in the neighbourhood 
of Glasgow. With a liberality, for which T feel jrreatlv indebted to him« lie bat 
#xpUined bis processes to me without mystery or reserve. 
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PRELIMINARY PROCESSES. 

The cotton cloth, after being woven, is subjected to seve- 
ral prelimiDary processes, before it is fit for calico-printing. 
It will be sufficient merely to allude to them. They are 
singeing and bleacking. The singeing is intended to remove 
the fibres of cotton which protrude on the surface of the 
cloth. This is done, by passing the cloth rapidly oyer the 
surface of a red-hot iron cylinder, which bitms off all the 
hairs, or protmding fibres of the cotton, without injuring 
the cloth. Of late years, an ingenious coal-gas apparatus 
has been substituted for the red-hot iron, both in Manches- 
ter and Glasgow. 

The bleaching of cotton consists essentially of four dif- 
ferent ])rocesses. 1. The cloth is boiled with lime and 
water; it is then washed clean. 2. It is steeped for some 
hours in a solution of chloride of lime, or bleaching powder^ 
as it is usually called. From this steep also it is washed 
clean, 3. It is boiled in n ^olurion of American potash. 
After the duty was taken otf coninion salt, carbonate of 
soda (and consequently caustic soda) became so cheap, 
that it gradually took the place of pearl ashes."^ 4. The 
cloth is now almost bleached; it requires only to be 
steeped in water holding in solution about four per cent, 
of sulphuric acid, to complete the process. 

Cotton cloth at an averse, takes about two days to 
bleach. But, when there happens to be occasion for greater 
dispatch, it is no uncommon thing to complete the bleach- 
ing and callendring in twenty-four hours. 

FBINTINO, 

There are two modes of printing, namely, block-prmimff^ 
and tyUnder-prinHng. The former has been practised from 
time immemorial; the latter is a modem iuTcntion, and 
originated, probably, after the introduction of the art of 
printing into Great Britmn. 

Tlie block is a piece of sycamore, (or, more commonly, a 

* An kofnte Sods ath ta now very generally uod by fileaehon. For, 
■B erorj handved pounds of evyslslUiad cai1»onats of Sods oontsina 6ff) of 
water, die ezponso of osniage ia more than double, tnd sltbough the form indi- 
cates in ?nmp mvnimre the purity of this salt, eveiy Bloacber knows hovr to 
estimate the vslue of the drier preparation. 
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fir board, on which a piece of fiycamore is glued) on which, 
the pattern intended to be printed on the cloth is eut. 
The parts which are to make the impression^ are left pro- 
minent, while the rest of the block is cat away; just as is 
practised Ibr wood engravings. When the pattern is too 
complicated, and the lines too fine to be cut in wood, they 
are made by means of small pieces of copper, drawn out 
into narrow ribbons of the requisite fineness ; these are in- 
geniously driven into the block, and the intervals are flUed 
up with felt. Great patience and ingenuity are displayed 
in making these blocks for uhu, and ciilico-printers are 
under the necessity of keeping a number of workmen, at 
high wasres, for that express purpose. 

The inventors; and drawers of the patterns, constitute 
another class of ingenious artists, in the pay of the calico- 
printers at high wages. 

The cylmder is a large cylinder of copper, about a yard 
in lengtii, and four or five inches in diameter, upon which, 
the pattern to be printed on the cloth is engraved. This 
cylinder is made to revolve, and press against the cloth, 
taking up the mordants, or colours to be printed on the 
cloth as it revolves. By this ingenious contrivance, two 
or even three different colours, are printed on the doth at 
once, and the printing proceeds, without interruption, till 
a whole piece, or Indeed, any number of pieces attached 
to each other are printed. 

Another method of printing is almost the same as copper- 
plate printing. The patterns is engraved upon a flat copper 
plate, a yard or more square. Upon this plate, the colour 
or mordant to he applied, is spread. It is then pulled. As 
it passes along, an elastic steel plate, called a doctor^ takes 
off all the colour, except that which fills the engraving. 
Being pressed against the cloth in the act of pulling, it 
prints upon it either in mordants or colours, as may be 
the impression of the pattern. 

Whether the printing is applied by the Uock, the cylin- 
der, or the fiat plate, the treatment of the goods is nearly 
the same. 

Most commonly, the printing process is employed to fix 
the mordants upon the cloth, which is afterwards dyed in 
the usual way. Those parts only reuiu the colour which 
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have imliibed the mordant, while the other parts of the 
doth remaaB iriiite. Sometimes acids, or olher 8ub«taIM^e8y 
are pviiiied on doth already dyed* to remove the eoloar 
from certain portions of it which are to be left white, or to 
leeeive some other eoloar. 

Ocoanoiwlly, subetaneee are printed <m doth before it is 
dipt into the indigo vat, to prewit the bine colour froin 
beeoming fixed on those parts to which they are applied. 
Substances possessed of these properties are called resUt 
pastes. 

It is a very common pnictice to comniuiiicate mordants 
and colouring matters to cloth at the name time. 

We must give a sketch of the different substances thus 
applied, before proceeding to detail the diffiecent proc^seee. 

I. MORDANTS. 

The term nuirdmit^ is applied by dyen to certain anb- 
ffanoes with whioh the cloth is impregtiated befim it ie 
dyed, otherwise the eoloor would not ^» but would dia> 
appear on washing or exposure to the light. The name 

was given by the French dyers, (from the Latin word mor- 
derej to bite,) from a notion entertained by them that the 

action of mordants was mechanical, that they were of a 
corrosive, or biting nature, and served merely to open the 
pores of the cloth, into m liich the colouring matter might 
insinuate itself. It is now understood that their action is 
chemical. They have an affinitvto the cloth, wliich causes 
them to adhere to it ; while the colouring matter has an 
affinity for, and adheres to the mordant. 

The usual mordants employed by the calioo-'printer, are 
the three following:— 

1. Alumina, or tiiie abimmordant. This mordant is made 
by dissolving alum in water, and adding acetate of lime to 
the solution. The liquid has a specific gravity of 1*08, 
and contains abont as much alum undecomposed, as the 
liquid can hold in sdutton. For particular purposes, 
eaHeo-printers make a mordant by mixing three parts of . 
acetate of lead witli four of alum. This mordant consists 
of a mixture of acetate of alumina and alum ; for, about a 
third part of the alum remains undeconiposed. 

When cloth in impregnated with this mordant, such is 
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the affinity of the alumina for the cloth, that the acetate of 
alumina, and even a portion of the alum, are decomposed, 
and the particlcB of alumina adhere to the fibres of the cloth 
so firmly that they cannot be removed by washing* 

In order to determine the quantity of alumina fixed on 
on the cloth by the aluming process, I got a quantity of 
the' cotton cloth that was to be dyed Turkey-red; 1000 
grains of this cloth were burnt, and the ashes being re- 
' seWed, and subjected to a chemical analysis, were found to 
contain 0*4 grain of alumina; 1000 grains of the same 
cloth after being d) tui Turkey-red, and of course, impreg- 
nated with the alum mordant, were treated in the same 
way. The alumina obtained amoumed to 8 grains. The 
length of a*piece of this clot]!, wci^liintr 1000 grains, was 
1 yard 5§ inches, and its breadth 3ii inches. Thus, a piece 
of cloth, amounting to 1386 square inches, or rather, 2772 
square inches, (as both sides of the cloth had been equally 
subjected to an aluming process) had combined with 7*6 
grains of alumina ; or eyery square inch of the cloth had 
combined with 0*0027 grains (j^th of a grain nearly) of 
alumina. 

1000 grains of the same cloth were dyed the palest 
shade of Turkey-red usually given to cloth. When burnt, 
the ashes were found to contain 0*8 grain of alumina. 
Subtracting the 0*4 grain of alumina belonging to the 
cotton fibres, there remains 0-4 grain for the quantity 
communicated during the aluming process. In this case, 
ever)' square inch of surface of the cloth had combined with 
0*00012 grain of alumina, or less than of a grain. 

Yet this quantity of alumina small as it is, was essential 
to the permanence of the dye. For, when unalumed cloth 
was dyed with madder, the colour was easily washed, out 
with water. 

. When cloth to be dyed red is impregnated with this 
mordant, it is not thickened. When applied only to par- 
ticular parts of the doth, by the block or cylinder, it is 
thickened with floiir, or calcined starch, or gum Senegal, 
according to the nature of the style of work. 

2. Oxide of tin. Perchloride of tin is very much used 
as a mordant. The colouring matter is previously mixed 
with it, and both are applied at once. Such applications 
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are usually called ckmmcal coterv.* The mixtare is allowed 
to dry on the doth, which is then merely washed with 
water. When colours are applied in this way they are 
easily altered by soap, exposure to the light, kc, Hence» 
in common language, a cAcmteo^ cohnsr means a fugitive 
colour. The colours produced in this way, are pink from 
Brazil wood, peach wuoJ, ami cochineal; purple from log- 
wood, and yellow from Persian berries. 

Perchloride of tin is much used in anotlier common pro- 
cef?s of calico-printing, known teciinicaiiy, by the apella- 
tion of steam colours. It is decomposed and converted 
into stannate of potash. The whole piece of cloth is im- 
mersed in the liquid containing the stannate of potash, and 
dried. The peroxide of tin is then deposited on the cloth, 
immersing the piece in a solution of sal ammoniac, or sul- 
phate of magnesia; but most commonly, in a very weak 
solution of sulphuric acid. The different colouring matters, 
previously thickened with starch, are then printed on the 
cloth, and the whole subjected to the action of steam. By 
the joint action of moisture and heat, a combination takes 
place between the colouring matter and tiie oxide, \v hich is 
thus rendered insoluble. And no consideral)le tpiantity of 
water is ever prc-t iit to carry oil' the colouring matter, be- 
fore It has cor n hi Tied with the mordant. 

3. Peroxide oj iron. — This metallic oxide is nnieh used as 
a mordant. It is employed in the state of acetated pro- 
toxide of iron, formed by dissolving iron in pyrolignic acid. 
Within a few days after it has been applied to the cloth, 
especially if exposed to a moist atmosphere, it loses its acid, 
and the iron becomes perozidized. 

Acetate of iron, of the specific gravity l-05g^ves a black, 
with madder. Various shades of purpU are obtained by add- 
ing different portions of the mordant and dye-stufi&. Di£fe- 
rent shades of red, from brown, red, to pink, are obtained in 
the same way, substituting the alum mordant of various 
strengths for the iron. CliocokUes are got by mixing the 

* A veiy geiwnl emr proviuk with regard to ChemiMl colours, thtt it is the 

mode of applying tLem wliich renders them fugitiTO. It is, beeause Chonitcal 

rolonrs are made with c!iiin<jpahlo materials, th»t they are mnro easily artpd on 
than madder colnur«;. Brazil pink for iiistance, i» equally acted upon by light 
and soap vrhen dyed. 



Digitized by Google 



10 



J9r. Tfmmas Thoni&ou u/t 



[Jan. 



aluminoiis and iron mordants, and then dyeing wi^ 
madder. 

Indigo, oxide of manganese, catechu, &e. are colours per 

se, and therefore, require no mordant. 

II. DIBCHABGEBS OF COLOURS. 

Most colours are fixed to the cloth hy mordants ; or if 
they be metallic oxides, they retain their affinity only at a 
particular Rtate of oxidizement. * Thus madder is fixed 
by alumina, and cochineal by means of oxide of tin. Man- 
ganese adheres to the cloth only when in the state of 
sesquioxide, and is washed away by water the moment it is 
converted into protoxide. Hence, when the printers wish 
to discharge a colour from doth, they employ something 
that will dissolve the mordant, or which will deoxidize the 
oxide, or colouring matter, if no mordant be present. The 
dMkargen are either acids, or substances haying a strong 
affinity for oxygen; the former being <employed to dissoKe 
the mordants, and the latter to deoxidize the oxides. The 
chief of these are the following : — 

1. CUric add is much used todissolTe alumina, and per- 
oxide of Iron, and thus to prevent the formation of colour 
on particular j^arts of the cloth, by rciuovaiof the mordant, 
which would otherwise produce them. It is obtained by 
evaporating lemon juice, and thickening it with gum-sene- 
g'al for the cylinder, or with gum and pipe-clay for the 
block. Its action is (jccasionally assisted by bisulpkate of 
potash, or sulphuric acid. 

Sometimes the citric acid is first printed on white cloth, 
and afterwards the aluminous or iron mordant is applied 
slightly thickened. It is dried immediately to prevent the 
swelling of the acid figures. At other times, the mordants 
are first applied, and the acids printed oyer them. 

In both cases, the goods are afterwards passed through 
hot water, containing cow dung, and well washed before 

• Almost every thing whicli can be applied to cloth, in a state of solution, and 
Trhich becomes aiWwards insoluble in water, either by precipitation, or spon* 
ttuBoiu decompositUm, stbln to ^ doth wlmi it is wwbed. Water, thefefore, 
doM not lemove protoxiile of MangaiiMe, and ih» protochloride of tin alluded to 

at the conclusion of this section, as ti means of romoviny tho sesijuioxide or 
peroxide of IMnnganese, not only takes away their oxygen, but converts them 
into a soluble chloride. 
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they are dried. This removes the mordants from ail those 
parts to which the acid has been applied, which of coune, 
remains white after the eloth is dyed. 

2. Tartaric add thickened with gum, is applird by the 
block, or eylinder, to cloth preTioiialj dyed Turkey-red. 
It is then passed through an aqueous flolvtioQ of chloride 
of lime. The aeid dieeogages chlorine from the chloride, 
which of coune, deetroys the colour of those parts to 
which it had been applied, while all the other paits of the 
doth retain their , red colour. When oxide of lead is de- 
posited on the cloth, along with the add, and the doth 
allter passing through the aqueous solution of the bleaoh- 
ing^ipowder, is passed through an aqueous solution of 
bichromate of potash. The parts that would have re- 
mained white, are converted into a fine yellow. This 
beautiful procp«?p i> not coiitined to Turkey-red. 

3. JProtoc/Uoridt: of iron is used to discharge the manga- 
nese browT}, and substitute a butf. This it does, by de- 
privinii; tlie manganese of oxygen, and thus rendering it 
soluble: (the manganese is made soluble by conversion 
into chloride of manganese) while the protochloride of iron, 
being converted into perchloride, deposites peroxide of iron 
on tihe cloth, which produces the characteristic bmff or 
aranffe colours of that oxide. 

I^^pkate of «ron is used in a variety of ways. It de- 
oxidizes the indigo in the indigo yat, and renders it soluble 
in lime-water. It produces gold, buff, colours, and 
makes a good chemical black with logwood. 

4. Protoeklofide of tin, when applied to cloth dyed brown 
by the sesquioxide of manganese, immediately deoxidizes 
it, discharges the colour, and leaves the part white. If it 
be mixed with Brazil wood, or cochineal, it discharges the 
mangtinese, but leaves a pink. When mixed with logwood, 
it leaves a purple; and when with Prussian blue, a blue. 

To produce a yellow upon manganese brown, chloride of 
tin is mixed with sulphate of lead. This mixture thick- 
ened with roasted starch, is printed on the manganese 
brown* As soon as it is dry, the manganese being reduced 
to the state of chloride may be washed off; but the sulphate 
of lead adheres to the cloth, in consequence of an affinity 
between them. The cloth being now limed, and passed 
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through a solution of bichromate of potash, those parts 
which contain the oxide of lead are dyed a beautiful yellow. 

Chloride of tin is capable also of removing peroxide of 
iron from cloth, by reducing it to chloride, as it (Idcs the 
sesquioxide of mantianese. For this purjwse it is sometimes 
printed on a deep colour, composed of peroxide of iron and 
cjuereitron yellow. The protochloride ol iron is formed 
and washed away, while the oxide of tin remaining, con- 
stitutes a mordant for the quercitron. Thus the parts to 
which the tin was applied become yellow. 

Pratochloride of tm Is also employed occasionally, to 
discharge the orange, consisting of dichromate of lead 
horn the cloth. This it does hy reducing the chroniie 
acid to protoxide. But as the green oxide of chromium 
still continues fixed, the discharged parts do liot assume a 
good white colour. But this does not much affect the hlue 
and purple colours substituted for the orange, by mixing 
the tin with Prussian-blue, or with logwood. 

When protochloride of tin is decomposed by carbonate 
of soda, protoxide of tin is obtained. This protoxide is 
used along with potash, to render inditro soluble. The 
protoxide deoxidizes the indigo, and liit; j>otasb dissolve^ 
the yellow base. It is then applied to the cloth in the way 
that will be explained afterwards. 

III. RESIST PASTES. 

These are substances which have the property of restor- 
ing the blue colour to dissolved indigo, and thus, of pre- 
yenting it from becoming iixed on those parts to which the 
resist-pastes haye been applied. Any substance which has 
the property of readily parting with oxygen, answers this 
purpose. Sulphate of copper, or any salt containing black 
oxide of copper, when put into the indigo yat, instantly 
revives the indigo, by cominunicating oxygen to it. The 
hydrated black oxide of copper has the same effect, and so 
have the sesquioxide and deutoxide of manganese. 

The calico-printer's indigo vat is a very deep large vessel 
filled with water, into which indigo, sulphate of iron, and 
an excess of lime are put. The lime decomposes the sul- 
phate of iron, and the disengaged protoxide of iron coining 
in contact with the indigo at the bottom of the vat, deprives 
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it of an atom of oxygen, and ihm renders it capable of com- 

Wning with the lime, and of forming a compound which 
dissolves in water, and forms a yellow liquid. Where this 
solution is in contact with the atmosphere, the indigo is 
revived, assumes its blue colour, and loses its solubility. 
Hence, the blue scum which always covers the surface. 
But this scum, in some measure, protects the rest of the 
vat. When cloth is dipt into tlil^ vat it comes out yellow. 
But from the exposure, the indigo gradually absorbs oxy- 
gen and becomes blue. The cloth at first, from the mix- 
ture of the blue and yellow, has a green colour, which , 
slowly deepens into blue. But if, to any parts of the cloth 
before it be dipped into the vat, flomething has been applied 
which has the property of giving out oxygen to the indigo ; 
all the indigo which woold be imbibed by these parts is 
reyiyed, before it comes in actual contact with the cloth ; 
and, in the reyiyed state, At is incapable of combining 
chemically with the doth, bat may be easily washed off. 
Hence, the parts coyered by reMt-^pasieM remain white. 

The following are the principal resist-pastes used by 
calico-printers : 

1. Slue paste, or vitriol paste consists of a mixture of 
sulphate and acetate of copper, and the solution is thick- 
ened with gum-senegal and pipe-clay i'w tin block, and with 
flour, for the cylinder. When the cloth on which this 
paste has been printed is dipt into the mdigo vat, the in- 
digo is revived before it has time to reach the surface of 
the cloth. After dyeing, the piece is passed through weak 
sulphuric acid, to remoye the oxide of copper which has 
been precipitated on it. 

2. Mild paste consists of sulphate of zinc, gum, and 
|ape-clay . It is used along with colours which copper would 
injure, or which would be destroyed immersion in sul- 
phuric acid. It resists a pale blue, and the removal of 
the oxide of zinc by an acid, is not necessary, as it is when 
copper has b^n employed 

Sulphate of zinc, as well as all the other metallic salts 
and all the acids, precipitates indigo from its solution in 
lime. It does not revive the indigo like the salts of copper ; 
but when the base of indigo is precipitated, it is not so 
readily fixed as when in a state of solution. The oxide of 
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zinc with the gum and pipe-clay, acts mechanicallj in 
keeping' it at a distance. 

3. Med paste consists of the ahim mordant already de- 
scribed, mixed with acetate of copjier, E^nm, and pipe -clay. 
It resists pale blues, and the alumina remains upon the 
white portions of the cloth, to be afterwards dyed red^ with 
madder or i^ellow by quercitron bark. 

4. Neutral paste is a name given by printers, to a com- 
pound of lime juice, sulphate of copper, gum, and pipe- 
clay. It resists during a short dip in the blue vat; and 
the lime juice gives it the property of remaining white 
when the piece is dyed in madder, even when the preced- 
ing red paste goes oyer it. Hiis add also prevents the lim 
of the blue yat irom precipitating copper upon the cloth, 
which would cause the parts to assume a deep brown tinge 
when dipt into the madder vessel. 

6. Chrome yellow resist paste consists of a mixture of a 
salt of copper, to resist tlie blue vat with a salt of lead, to 
produce a yellow with bichromate of potash, after having 
been dyed in the blue vat. 

The preceding observations were necessary, to give the 
reader an idea of the various processes, followed by the 
calico-printers, and with the rationale of them. I shall now 
proceed to explain the different colours. And both the 
simplest and most intelligible method of proceeding seems 
to be, to place pieces of printed calico before the eyes of the 
reader, and describe the way in which the colours on them 
have been poroduoed. We shall begin with the simplest 
colours, and proceed gradually to more complex ones. 

1. Madder Med, — The alum mor- 1 I 
dant described above, is made into a I .1 
paste, and printed on the doth hy ■ I 
the cylinder. After being dried and I I 
exposed in a warm room, till the I ■ 
alumina has had time to leave the I ■ 
acid with w hicli it was united, and I 
combine with the cloth, it is passed throug-h a hot mixture 
of cow's dung and water. It is then washed in cold water, 
and agitated a second time m the same hot mixture. After ^ 
being thus freed from all soluble or loose matter, it is dyed 
in madder. This process consists in the exposure of the 
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cloth to the action of madder, siis]>ended in water. In con- 
sequence of the very sparing solubility of the colouring 
matter of that root, and the difficulty of applying it equally 
to all parts of the cloth, the process requires to be con- 
ducted slowly, and the heat to be yerj gradually raised. The 
purest portion of the colouring matter being first giyen out 
by the madder, the degree of heat is varied, aeeordiug to 
the fineness of the oolourwe desh« to obtain. 

After dyeing, those parts of the cloth intended to be 
white, are always, more or less, tinged with the madder, 
and much pains are necessaiy to restore their purity. For 
this purpose, boiling with bran, or with soap, exposure to 
light upon the grass, clearing with chlorid|B.of lime, or 
other substances, which have the property ol'dissoWing or 
destroying this colouring matter, with rfcjeated wash- 
ings in cold water, are all resorted to according to 
circumstances. And several of these operations have the 
additional effect of brightening the red, by abstracting a 
brownish matter, which always combines with the alumina, 
at the same time with the red colouring.ma^ter. 

2. Madder Pvrple. — The iron mor- 
dant thickened in the same way as 
the alum mordant, is similarly ap- 
plied. The cloth is then exposed to 
the air for a few days, and the iron 
fixes itself on the doth in proportion 
as it becomes peroxidized. llie^ece 
is then cleaned and washed as described in the last process, 
dyed in madder, and cleared in the same way as in the red 
just described. The depth of the purple depends upon' the 
strength of the iron mordant. If its specific gravity be as 
high as 1*04, it forms a black, as appears in the three suc- 
ceeding specimens. 

3. This piece shows two different 
shades of purple, or rather black 
and purple along with red, all dyed 
at once. The black and purple are 
printed together by the cylinder ma- 
chine, with two copper rollers, and 
the purple is printed afterwards by 
the block. 
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4. Cochineal Pink. — After i\iv 
black ill this jmttern has been pro- 
duced in the way already detailed, 
it receives an alum mordant on those 
parts which are intended to become 
pink. It is then cleansed and dyed 
in cochineal, in a similar way as 
when cloth is dyed with madder.. The cochineal does not 
tinge the ground as madder does ; and therefore,, does not 
require, nor is it of sufficient permanence to bear the same 
clearing operations. So much colouring matter does the 
cochineal insect contain, that one ounce is sufficient to dye 
fifteen or twenty yards of such a pat tern, as N o. 4 

6. Logwood Black. — The same alum 
mordant which forms a red w^ith 
madder, becomes black when dyed 
with logwood. The iron mordant 
has the same property ; but it forms 
a brownish, and less pleasing colour. 
Rinsing the piece of goods in hot 
bran and water, is sufficient to remove the tinije oi 
from the white ground. 

6. The two shades of colour in 
No. 6, are obtained from mixed alum 
and iron mordants, dyed in a mix- 
ture of madder and quercitron bark. 
The mode of producing the black 
and white figures on it, will be ex- 
plained afterwards. 

7. Prussian Blue — ^The iron mor- 
dant is applied, and the cloth cleansed 
in the way already described. It is 
converted into prussian blue of va- 
rious hues, by immersion in cold 
prussic acid. This acid is liberated 
from a weak solution of prussiate of 
potash, by an equivalent of sulphuric 
convenient process for this colour, is now employed, 
and it will be explained, when we come to speak of steam 
colours. 
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8. Buff from Iron. — This pleasing 
colour is merely the |>eroxide of iron. 
A mixture of sulphate of iron and 
acetate of lead is printed on the cloth, 
constituting in fact, sulphate and 
acetate of iron together. After ex- 
posure to the air for a considerable 
time, to produce as large a deposit as possible upon the 
cloth, the iron is farther precipitated by immersing the 
piece in thick lime water, or in a mixture of caustic potash 
and lime. A portion of black oxide is thus thrown down 
along with the red, which speedily changes in the fresh 
water and air to which it is afterwards exposed. 

9. Manganese Bronze . — A solution • - 
ofsulphate ofinanijiinesL* is printed on ^ " • 
the cloth by the copper roller. When ^' l^^ *. 
dry, the piece is ptisscd through a ' 
strong caustic alkali, and then allow- - * 
edtofall intoa vesselcontainingchlo- V^te" 'j * 
ride of lime. This converts the man- = k 

ganese into sesquioxide, which has a Htronir nffinit y for cotton. 

10. China Blue. — Indigo may be 
fixed upon cotton in a variety of 
ways. By heating it with orpiment 
and caustic potash, it is deoxidized 
and dissolved. If gum-senegal or 
roasted starch be not dissolved in the 
solution, it forms what is called 

pencil blue, which may be printed u]>di cioili hy means of 
the copper roller, or by the block from a sieve of a peculiar 
kind. Applied in either of these ways, the indigo soon re- 
covers its blu€ colour, and being no longer soluble, it 
remains upon the cloth, while water removes the substances 
with which it was mixed. 

By another process, indigo in the blue state is mixed 
with orpiment in a solution of sulphate of iron, and de- 
oxidized after being printed on the cloth, by alternate im- 
mersions in lime and copperas. It is known that indigo 
in the deoxidized or white state, is soluble in alkalies, 
forming a yellow coloured solution. This solution deposits 
its deoxidized indigo on the cloth by mere contact. In this 
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way the indigo which is at first loosely laid upon the fibres, 
and easily removeable by washing, is slowly combined with 
them, and thus becomes fixed on the cloth. A large quan- 
tity of iron is necessarily attached to the cloth during this 
process, and a continued action of sulphuric acid is neces- 
sary for its removal. 

A third process consists in dissolving powdered indigo in 
a hot solution of potash, and stannite of potash, or by boil- 
ing it in potash or soda, along with metallic tin. It is 
then precipitated in a white state by muriatic acid, and 
the precipitate being thickened and mixed with fresh 
chloride of tin, is printed on the cloth. When dry, the 
piece is immersed in a solution of carbonate of soda. The 
indigo becomes yellow by combining with the soda, and in 
this soluble condition, attaches itself permanently to the 
cloth. It soon afterwards becomes blue, by the absorption 
of oxygen from the atmosphere. 

11. Catechu Brown. — This im- 
portant dye-stuff, formerly known 
by the name of terra japonica^ is 
procured by boiling the brown heart 
wood of the acacia catechu, or 
khair-tree. It is obtained by sim- 
ply boiling the chips in water, until 
the inspissated juice has acquired a proper consistency. 
The liquor is then strained, and soon coagulates into a mass. 
It comes to this country both from Bombay and Bengal. 
It consists chiefly of tannin, but contains also a little alu- 
mina, which may perhaps assist in fixing the colour on 
the cloth. 

The catechu is dissolved in acetic acid ; a solution of 
copper and sal ammoniac is added to it, and the whole 
printed on the cloth . It is allowed to stand a few days, during 
which the colour deepens very much, and is thei^qj;kpf1 
Chrome Orange. — The dichromate ^ jfi «■ 




of lead is precipitated upon the sur 
face of cotton cloth, by printing on 
it a solution of lead, and then im- ^SM^ ^ ^ 
mersing the cloth in a hot solution M% JuSP^ 

of a chromic salt of potash, or of ^j^^^ ^ m^^f^ 

lime, containing a slight excess of ^#pC ^f^tf^ I 
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btte; or, it sqmetimefi ol»tauied from the yellow ehro- 
mate of lead* produeed from the biduomate of potaah, by 
ahitracting a pdrtion of its add in hot limepw^r. 

To be conHnued, 



AllTiCLE II. 

A Jaumey in Spam, By M. F. Le Plat. (Abridged 
from the Annals des Mines, torn, v.) 

Spain presents numerous points of interest to the man of 
sdenee, bnt in proportion as this fact has been gradually 
developing, so has the political state of events in that un- 
fortunate land increased the difficulties of investigation. It 
appears, however, unquestionable, that the obstacles to 
travplling, at least on the thoroughfares of Spain, (as from 
Bayonne to Cadiz, where the route is as fine as any on the 
continent) have l)eeii greatly exaggerated. 
^ Spain was anciently celebrated for its mineral riches. 
Ptiny s^^eak^g^f lead, tin, iron, copper, silver, gdd, and 
flerciirial mines, virhich were all in activity, but were relin- 
qnished towards the termination of the Empire of Rome. 

numerous mines, in the east of the 
Peninsula, but on their expulsion these sources of wealth 
were entirely abandoned. Spain still bears on its snrftce 
permanent marks of the energy with whieh the improve? 
ments introduced f!rom the east were overturned. When 
the traveller demands the cause of the innumerable ruins 
and abandoned mines which cannot fail to attract his atten- 
tion, he learns that these desolating catastrophies occurred 
at the expulsion of the Moors. As a finishing blow to 
Spanish industry, the Kings of Spain in the fifteenth cen- 
tury, issued an interdict against working the Peninsular 
mines for the purpose of encouraging those of America. 
The mercurial mines of Almada alone were in operation ; 
because, their product was necessary for the extraction of 
the precious metals in New Spain. The quantity sent from 
thence annually, amounted to 6000 quintals. Towards the 
middle of last centuty the mine of Huancarelika in Peru, 
which had previously supplied the greatest part of the 
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mercury for the precious mineB, became depreciated in the 
quali^of its product, and thus a new stimulus was afforded 
to those of Almeyda. But these intervals of prosperity 
seem to hare been the mere flickerings of the flame before 
it expired} for war raged in the Peninsula, America aa-^ 
snmed its independence, and the industry of Spain was 
almost extinguished. In this condition Spain remained till 
1820, when political events changed in some measure the 
state of affairs. 

The inhabitants of the mountainous country of Alpujarras, 
who had lived, from the time of the departure of the Moors, 
in a wretched and immoral state, roused themselves from 
their lethargv, on the intelligence of the destructiun uf the 
odious monopoly, and bejsran to work their lead mines. In 
the course of a few months these poor men were compari- 
tively wealthv, for by 1826, no less than 3500 mines 
were in activity in the Sierras of Gador and Lujar; and in 
1833, M. Play ascertained that 4000 shafts had been opened 
in the Sierra of Gador alone. Before 1820, the royal works 
which had the sole power of smelting ores, produced annn- 
ally only thirty or forty thousand quintals of lead. In 
1823, however, the product was increased to 500,000, and in 
11^7, to 800,000 quintals. 

llis prodigious increase in industry cmted a great sen- 
sation in Spain ; and all classes of society, directing their 
attention to the mines, eonceived that they had only to tarn 
up the soil, in order to acquire endless treasures. 

The gOTcmment, at the same time, gave its countenanee 
to the labours of the people, by forming two mining schools, 
the one at Madrid, the other at Almeyda, and by sending 
several young men to study tlie art oi' mining at Freiburg. 
M. Vallejo, who had been banished during the political 
disturbances, and had improved his time by studying at 
Paris, returned to liis native country, and is at present 
engaged with a geological description of Spain. Erlorza 
also, an artillery officer, liaving visited the iron works of 
England, Belgium, Hartz, Piemont, and France, has in- 
troduced the most approved smelting system of these 
countries, into the neighbourhood of Marbella and Pe- 
droso in Andalusia. By his advice the iron works of Gal- 
licia have been altered ; and speedily his improvements 
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will extend over Spain. Diirinp^ the short period described, 
the product of the mercurial mines of Almeyda increased; 
the ancient copper mines of Rio Tinto lon^ necflected, were 
now worked with enerGry ; the calaTnino mines (if Alcaraz, 
ill tlie eastern part of La Mancha, are successfully explored 
at present, lead is raised in considerable quantities at 
Linares in Jaen, and at Falsete in Catalonia. In the 
neighbourhood of Oviedo, rich mines of coal which occur 
there, supply, although the communication is bad, the 
eBtablishmento of Andalosia. Coal mines have also been 
opened by a oompany near the river Ayiles ; and in another 
part of ^Nttn, tiie small coal bason of Villa Mieya del Rio, 
situated eight leagues above Seville, is worked with increas- 
iug aetiyily, and supplies the steam boats, which make the 
voyage firom SeviUe to Cadiz in twelve hours. 

M. Le Play travelled by Tolosa, Miranda, through the 
Sommo Sierra to Madrid, by Cabrera and Alcovendas, and 
made the subsequent oliservations. 

At Vittorin the powerful causes which have given to the 
Pyrenees tiieir form, is strongly observed ; nm] near this place 
also occurs the border of the sea, in which are deposited ter- 
tiary formations. This border, as well as the two stages of 
the cretaceous formation, is parallel to the direction of the 
tiro j>rincipal edges of the Pyrenees, running nearly from 
west IS"* N., to £. 18* S. Hence, Biscay, Navarre, and the 
North of Arragon, present a simple geologicai structure; 
and the road from Bayonne, nearly perpendicular to the 
direction of the chain, is extremely favourable for studying 
the two bands of chalk, below which the Jura' formation 
shews itself occasionally. The plains of Old and New 
Castile appear to have been recently elevated, and sub- 
sequent to the deposition of the most modern tertiary for*- 
mations, for Le Play has observed that the surface was 
formed exclusively of tertiary masses of calcareous marls, 
g}"psuni :in(l coiiipact limestone; and below these stratified 
rocks, thick beds of sand and round* d pebbles occur, which 
possess aconsiderable depth in the plains which cross the road 
from Madrid to Estramadura, between the Tagus and the 
boundaries of Old and New Castile. Le Play considers this 
formation as contemporaneous with the formation produced 
by the disruption of the principal Alpine chain. 
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The tertiary layers are obsenrtfd tbiekat Bririeaea in Old 

Castile, and in the undulating plain to the south of Madrid, 
and at Ciiesta de la Reyna, on the sides of tiie great cut 
wliich exists in this plain near Aranjuez, where the Tag^us 
and Jarama unite. Tlie sea in which these tertiary forma- 
tions are deposited appears to have extended in tiie direction 
from Bayonne to Cadiz over Aragon, and to have coTnmu- 
nicated with tlie Mediterranean hy an opening across the 
mountains of Valencia and CataloBia, which was probably 
the ancient strait of Gibraltar. The southern part of Spain 
seems to have heen only recently disjoined from Africa. 
The epoch- of the eleyation of Central Spain is referred by 
JLe Play to that of tha principal chain of the Alps ; the na^- 
ture of the soil, the directions of the chains of moniituns» 
the course of the riversy the stratification of the rocks* 
being sufficient traces of a rerolution eontemporaneous 
with the appearance of the ophites. 

The Sommo Siti l a ciiaia, whose summits are clad with 
siiuw during the whole year, is almost entirely composed of 
granite, which has broken a thiclt layer oi gneiss and mica 
slate, at some remote period. 

No trees adorn the desolate plain which extends from 
Sommo Sierra to Madrid ; and no symptom of an approach- 
ing capital is obserred until the travellei- fairly reaches 
Madrid, which forms a perfect oasis. Oyer the small stream 
Manzanares, an elegant bridge conducts to the capital of 
Spain. Here the only object of interest is a cali^net of 
natural history, derived from Spain and its colonies, but 
arranged according to the systems extant in the reign of 
Charles III. 

Within a few years Government have instituted a school 
of mines, which although well supported in some of its 

departments, with the e.xception of a considerable library, 
collections oi minerals and apparatus, is defective in the 
necessary means for instructinti students. 

The L^reat plains which extend from the Tagus to the 
mountains of Guadarruma, consist of elay and sand. The 
greatest part is uncultivated; but the abundant natural 
harvest of lavender and leguminous plants, is a sufiicient 
proof of the fertil Ity of the soil. At Talavera, however, the 
soil is richly cultivated, and the numerous aquechicts which 
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rise above the olive groves, are a lasting memorial of the 
exertions of the Arabians in the advancement of agriculture. 

Travelling in Estramadura is dangerous, for even the 
husbandman is rouipelled to arm himseli during his la- 
bours in the held. From Almaraz to Trnjillo, the traveller 
passes through forests of oak, aud gradually descends to 
the latter city, the birth-place of Pizarro, which is situated 
on the sides of a granite hill. The granite of Trujillo is 
separated from that of Sierra de Guadelttpe, by a band of 
tranflition slate. Near Logrosau, small veins of quartz and 
phosphate of lime ocenr, which have heen magnified into 
nunmtainB of phosphate of lime, hj some credulons indi- 
viduals. 

To Almeyda from thence, the soil consists of solid peb- 
bles, and on the South-East, at the Guadiana, a transition 

plain exists. Almeyda in sonu^ points resembles the Hartz, 
but especiallyin the maTmcrs of thepeople, which haveiiiadii- 
ally at different periods been iiitroduced from Gernkany . The 
miues of Almeyda are very ancient ; for according to Pliny, 
the Greeks extracted vennillion from them 71)0 years before 
our era. The Romans drew aimuaiiy from them, 100,000 
livres of cinnabar. 

The present flourishing state of these mines is indicated 
by the fact, that 22,000 quintals of mercury are annually 
fumishedl^them, and that 700 menare employed mmining, 
200 in extracting the ore, besides a great number of mule- 
teers, who couTcy the mercury to Seville. The veins are 
so rich, that although the mines have been worked for ages, 
the mining iias only been carried the depth of 300 varus, or 
300 metres. The whole vein is extracted, and when distilled 
yields 10 percent, of mercury. The saiue luiaeral is found 
in a number of points in the direction uf a land, which ex- 
tends to Almadenejos, where the metal is extracted from a 
black slate, containinc; very little cinnabar. The minerals 
are treated at Almeyda in eight furnaces called Buytroues, 
and at Almadenejos in iive. 

The mercury has a fatal action on the industrious miners, 
and with infinite regret the traveller beholds men in the 
prime and vigour of their days, presentiDg a deadly aspect. 
M. Play passes a high enlogium upon the manners of the 
miners, whose characters in every respect are of the high- 
est order. 
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The Sierra Morena form a chain of round topped moun- 
tains, appearing naked and bai ren when seen from afar, 
but in reality covered with a diniinutive forest of strawberry 
trees, (Arbutus Uuedo) pistachio, and different species 

of cifiti. 

Near Cordova, at the foot of the chain, the waterworm 
stone formation is observed, where it covers a shell lime*- 
stone containing fossils identical with those of Corsica. 

The whole of the low plain of Andalusia appears to con- 
sist of a fonnation analogous with that of Castile ; but as 
the characters of the formation are different in a mineralo- 
gical point of view, the sea in which it was deposited, 
must have been separated by the promontory of the Sierra 
Morena. The central part of Estramadura is corered 
with a rich herbage, which affords abundant pasturage t» 
the Merino sheep. 

At Badajoz, a small cliain of tertiary hills crosses the 
Guadiana ; and dislocated shell-limestone passing to dolo- 
mite, is in intimate connection with the infiltrations of 
crystalline rocks, of diallage and liypersthene. The latter 
are also met with at Almeyda Cazallase. The tertiary 
sand extends parallel to the frontiers of Portugal, while 
the chain of Alburquerque consists of slate and quartz, 
affording a curious succession toward Caceres, from gra- 
nite to slate, and transition greywacke. The slate and 
greywacke are covered with beautiful forests of green oaks 
and cork trees, but the granite is destitute of vegetation. 
The chain of Montanch^s consists of granite. The Sierra 
d'Orellana, a transition ridge contains hematite near Oxel- 
lanita. To Llerena, the rocks are slate and greywacke, 
but here, limestone occurs with beds of galena, car- 
bonates of copper, (Sec, and extends along the Rio Biar. 
Near Fnente del Arco a small bason of coal occurs, with 
neaily horizontal beds. The sides of the hills here are 
covered with beautiful olive plantations, and the soil 
thou^Ii little cultivated, is of the richest and most pro- 
mising nature. 

In the beginning of the seventeenth century, the silver 
mines of Guadalcanal near Llerena, were worked by two 
Germans, brothers, of the name of Fuggars, who amassed 
great wealth, and gave origin to the proverb still current in 
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Spain, as rieh as FneareB, The mineral is contained in cal- 
careous veins, in small ((uantity, but not in the sulphate of 
barytes, which occurs also in tlie neighbourhood. 

Recently a comiiany have re-opened these mines, but it 
is feared, will be obliged to relinquisii them, after an expen- 
diture of above 4000/. At Cazalla, silver mines were for- 
merly worked, but are now abnndoned. African vee^etation 
is here observed in the form of the Agave Americana and 
Chamoeras humilis* The Sierra Morena, to the north-east 
of Seville, contain a great variety of stratified rocks belong- 
ing to the transition formation, but are principally formed 
of granite and mica slate. At the foot of these monntains 
is &e coal bason of Villa Nuera del Rio^ which Is bounded 
on the south by the plain of the GhiadalquiTcr. This coal is 
worked hy a company of Seville, and the peroxide of iron 
18 smelted by another company at Pedroso, the product be- 
ing exported into France in the form of bars. 

Seville is one of the most prosperous towns in Spain, 
which it owes to its situation on the fine navigable Guadal- 
quiver, and to its adniirable climate, — for here oranges and 
dates !j. row luxuriantly, and plants of the warmest climates 
are matured in the botanic uartk n. Seville possesses an 
excellent cannon foundery, where the best pieces in Europe ' 
are cast. 

On the Rio Tinto we meet with copper mines, which ■ 
were worked by the Romans, Arabians, and Moors, and 
were re-opened in the beginning of the eighteenth cen* 
toiy, but it was only in 1787, that the present method of 
extracting the copper by cementation with iron from the 
water flowing from the mine was adopted. The iron em- 
ployed for this purpose is derived from Pedroso, and the 
quantity of copper raised amounts to 1800 quintals. The 
country by the mouth of the Guadalquiver to Cadiz and 
Tarifa, consists of tertiary foiniatioM> ; and at Conil, clay 
marl occurs, impregnated with abundance of suipiiur 
crystals. 

The coast, from Tarifa to Almeria, extremely uniform 
in its configuration, presenting a ridge of lofty mountains, 
rising up from the sea, formed of clayslatc and limestone, 
with occasional masses of serpentine, dolomite, calcareous 
and dolomitic brecchia. 
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. Prq^OBBide of iron is fimnd li«lf a len^e from MftrbeUa, 
at a oomddemble height on the south of Sierra de Ronda, 

and is smelted in the works of Rio Verde, either by the 
charcoal furnace or by the reverberatory furnace, with coal 
which is brought by the French ships from Asturia. 

The hills in the vicinity ul Grenada, consist to a consi- 
derable height of sand, and at Vega appear to cover the 
marls and gypsum of the lacustrine l^ason of Alhama. On 
the heights of Alhambra and Generaliife, the debris of 
greoatiferous mica slate, as upon the summits of the Sierra, 
are observed in abundance. The Sierra Navada owes its 
origm to several snccessiye disturbanees, but the presence 
of sand at such an elevation above the plain of Grenada, 
leaves no doubt of the very reeent oecurrence of the last of 
these xnovements. If the sands of Generaliffe be contem- 
pcKraaeous with those of Castile, and be superior to the 
marl and gypsum, then it is probable that their elevation 
was accomplished simultaneouslj with the origin of the 
Eastern Alps. The direction of the summits of the Sierra 
Nevada, is from E. 20« N. to W. 20° S. No granite could be 
detected on their sumuiits ; but mica slate was noticed. 
It is }jiubitljle tlmt an attentive examination of this rid^c^ 
may throw some light upon the theory of Beaumont. The 
country between the Sierra Navada and the sea consists of 
elevated chains, whose summits are covered with mica 
slate, filled with garnets; but the central part of these 
mountains is principally composed of clay slate, associated 
f^quently with brecchia, united to black saccharoid lime- 
8tone» dolomite, fragments of limestone, quarto, and I^Oo- 
slal^t which are found at a great elevation. 

^It is in the ridges of Alpujarras nearest the sea, in the 
Sierra de Lujar and . Gador, ' that the lead mines occur 
which have been already mentioned. The Sierra de Gador 
is chiefly composed of the same compact limestone which 
associated with the clay-slate, and intersected frequently 
by masses of gypsum, serpentine, kc, form a great portion 
of the chain which extends from Almeria to the Straits of 
Gi]>raltar. The product of the mines is so far from de- 
crt asing, that in consequence of the depreciation of the 
price of lead, and the abundance of the ore, it was deter- 
mined to cease from working during six months of the 
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from the Sierra de Gador, is used in the state in which it 
conies from the mines, in t}iirt}'-one different works, com- 
prising bixiy-nine reyerberatory furnaces, and fifty-eie^ht 
common furnaces ; the minerals affordinp^, by the former 
method, ^ixtv-^ix per cent. The mountainous nature of 
the country renders the formation of good roads imprac- 
ticable, and hence, the product of the mines is carried, by 
nnmerous tfOOfiB of asses and mules, first to the works, 
and then, after reduetion, to the ports of Adra, Roqaetas, 
and Almetia. 



AancLB III. 

On Respiration, By Thomas Thomson, M. D., F. 11. S., 
L. ana £ . , &c. Regius Professor of Chemistry in the Uni- 
yersity of GUsgow. 

When tlic < xpf^riments on respiration were made by 
Lavoisier, Goodwin, Menzies, Dary% &c., towards the end 
of the last centnry, it seems to have been the generally 
received opinion, that every indmdoal by inspiring the 
air into his lungs, produces the very same change upon it. 
At least, the conclusions respecting respiration to be met 
with in Physiological and Chemical books, depend for their 
aeeumey, upon this assumption. Nothing, however, osn 
be ftr&er from the truth. The chemical changes produced 
in air by respiration, vaiy in their extent, not only in 
dii^rent individuals, but even in the same indtvidual at 
different times ; and that to such an extent, that if we 
analyze air thrown out cif tlie luuirs jit dijfferent times, we 
find the quantity uf carhdnic acid, suiaetimes not to exceed 
two per cent, and at otlier times to amount to more than 
seven per cent. Dr. A. Fyfe and Dr. Prout have siiown 
many years ago, that an alteration is prruhicfd in the 
quantity of carbonic acid in the air expired, by the mode 
of living of the individual : that when the constitution is 
affected by mercury, the proportion of that gas in the air 
expired is diminished, and that it is diminished also by 
nitric acid, by spirits, and by a vegetable diet. But i have 
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found that the most unexpected alterations are observaUe 
in the same individual, though he be in perfect health, 
and though he make no sensible alteration in his mode of 
living. 

During the course of the month of May, 1832, 1 analyzed 
air from my own lunp^s on ten consecutive days, between 
eleven and twelve o'ciock each day. Before statin the 
results, it may lie proper to mention the method of analysis 
employed. I procured a glass tube, capable of holding 
about three cubic inches of air, and about half an inch 
in diameter. It was shut at one end and open at the 
other. This tube being filled with mercury, and placed 
inTcrted on a mercurial trough, I introduced into it about 
two and a-half cubic inches of air from my lungs, taking 
care, in the first place, bj making half an expiration 
through a narrow glass tube, to expel all the common ai^ 
from the trachea and mouth, and also from the tube, by 
which it was conveyed to the eudiometer. The surfiice of 
the mercury in the tube was then marked by tying round 
it a sewing thread, and the whole was left till the air 
ceased to contract. Then a quantity of moderately strong 
potash ley was introduced, and the whole was left un- 
touched for twenty-four hours. The diminution of bulk of 
the air was then carefully marked, by tying a sewinrr 
thread round the tube at the new surface of the mercury. 
I then filled the tube with mercury, up to each of the places 
marked by the sewing threads, and weighed each portion 
of mercury. The difference between the two weights, gave 
the diminution of bulk sustained by the air, by the absorp* 
tion of its carbonic acid. I then calculated, what the bulk 
of the air and of the carbonic acid gas abaorbed would have 
been, at the mean pressure and temperature; making 
allowance for any change in the height of the barometer 
and thermometer, which took place during the interval. 
I ought to observe, however, that during the ten days of 
these experiments, both the barometer and the thermometer 
were tolerably steady. 

The following table exhibits the voliinic of carbonic acid 
gas, in UX) parts of the air expired from my lungs during 
each of the ten days, at II o clock a. m. ; — 
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CARBONIC ACID. 




CARBONIC ACID. 


1 - 


4 G4 per cent. 


6 - 


2*05 per cent. 


2 - 


4-70 


7 - 


2-39 ** 


3 - 


6-07 


B • 


3-86 « 


4 - 


3-27 


9 - 


3-06 . « 


5 ' 


6-26 ** 


10 - 


7.16 « 



I was not a little surprised at these results : the diffe- 
lenees being so much greater than I had anticipated. The 
mean of the whole is 4*24 per cent.» whieh» therefore* I am 
disposed to consider as representing the mean quantity of 
earhonic acid gas, contained in 100 Tohunes of air expired 
from my lungs. 

I was naturally mduoed to examine the air from the lungs 
of seyeral other persons, in order to see whether thm 
would be the same difference in theirs as I had " ohserred 
with respect to myself. The gentlemen whose breathing 
was examined, were chiefly tliose who were occupied with 
practical chemistry in my laboratory. The following table 
exhibits the results obtained ; — 



CARBONIC 

Mr. Thomas Thomson, (aged 14) 3*06 per 


ACID. 

cent. 


Ditto, next day 


3-61 


(( 


Mr. J. Colquhoon, (aged IB) 


3-09 


<( 


Mr. Forrest, (aged 18) 


2- 10 


<( 


Ditto, next day 


5-19 


(C 


Mr. Goverdale 


2*64 


« 


Bitto, next day - 


1-71 


li 


Mr, GargiU - - - 


4*68 


<c 


Mr. Bruce - - - 


5*46 




Dr. Duncan 


617 


« 


Dr. Short - - - 


6-86 




Mr. Fraaer ... 


7-08 


it 



I preTaUed upon two ladies to allow me to examine the 
air from their lungs. The first was an unmarried lady 
about seventeen years of age; the second a married lady, 
aged about thirty. The results were as follows : — 
First lady - 2*36 | Second lady - 4 06 
The diver«!ity here is fully as great as in my own case, 
but the mean of the whole does not differ much from tl^it 
of my own. I am disposed, therefore, to infer from these 
' trials, that the average volume of carbonic acid gas, in 100 
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ToliiizieB of air, expired from the lungs al 11 o'clock a. m. 

But, from Dr. Prout's experimentfli, (Annals of Philoso- 
phy, II., 328; and IV., 331,) it appears that the quantity of 
carbuiiic acid gas produced by respiration, is at its maxi- 
mum at noon, and that its quantity at 11 a. m. is to the 
niniLu quantity for 24 hours, as 3*92 to 3*45. It is obvious, 
from this, that the mean volume of carbonic acid ga^ in 
100 volumes of air expired, deduced from the preceding 
experiments, is 3*72. 

I made a fesw trials to ascertain how much ur diifiarent 
individuals are capable of forcing out of thek* lungs after a 
lull inspiration . The quantity as might be ezpeded, varies 
i|iuoh in diiferent individnals. But idien the same kidi* 
▼idual repeated the trial, theivsult was .very consfeaatl^. the 
same. . Tht following lahle shows the resnks 



Mr. T. Thomson. 160 euHe inches. 


Mr. G. Thomson 


163 


4C 


Dr. Duncan 


180 


«t 


Dr. Thomson 


193 


(« 


Mr. J.Colquhoun 200 


(C 


Mr. Coverdale 


200 


(( 


Mr. Bruce 


200 


it 


Mr. Forrest - 


200 


i( 


Mr. Frazer^ 


200 


(( 


Dr. Short 


210 




Mr. Cargill 


250 





200 cnlnc inches is the most common quantity ; hut in one 
case it amounted to as much as 260. 

The number of respirations in a minute does not vary 
much in different individuals, being veiy nearly twenty, or 

rather between nineteen and twenty. 

I believe that great errors have been committed in the 
attempts to determine the quantity of air liirown out of the 
hings by a common expiration. I am satisfied that the 
quantity which I pitched upon from the experiments of 
Menzies, Lavoisier, &c., namely, forty cubic inches is far 
too high. I find, after a great many trials,- (finr it is very 
difficult to nmke a natural expiration when your attention 
is called to it,) that the quantity of air'Whieh Imyself throw 
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ottt at a natural eoqtiimtioii, is sixteen eabie inehes. My 
nephew, Dr. Andrew Steel, who was a tall man, (about six 
feet,) with an expanded chest, also made maaj trials, and 

satisfied himself that his ordinary expiration was sixteen 
cubic inches. Messrs. Allen and Pepys determined the 
volume of air expired by them at an ordinary expiration, to 
be sixteen and a half cubic inches. From tiiese facts, I 
think we are entitled to conchule that a common expiration 
does not much exceed sixteen cubic inches. 

If these data be correct, and they cannot be very fea from. 
the trnth, it will he very easy to calculate the qtianlily of 
carbon thrown out of the body daily by respiration. Allow-- 
ing 20 respirations per minute, and 16 cubic inches of air 
taken in and thrown out at each respiration, we Inva 
28,800 respirations in 24 hours, and 460,800 cubic inches 
of air passing through the lungs. Of this ^ or 17141*76 
cubic inches are converted into carbonic acid gas . Now 100 
cubic inches of carbonic add weigh yfery nearly 60 grains i so 
that the weiglit of carbonic acid formed is 8,670' 8 grains, 
iths of which, or 2337*6 grains are carbon. This amounts 
to nearly nine ounces avoirdupois, or somewhat more than 
half a pound. 

Abticlb IV. 

On the Changes produced in the Comptmfion of the Blood hy 
repeated Bleedings. By Thomas Andbbws, Esq. 

The object of the following experiments is to determine 
with precision, the changes which are produced in the com- 
position of the blood by repeated abstractions of large quan- 
tities of it from the general circulation. In the human 
subject, opportunities seldtoi occur of procuring proper 
specimens for examination, although the operation of vene- 
section is so frequently perfornied, as in those cases where 
it requires to be repeated at short intervals the blood is 
generally in a morbid state. Instead of waiting; for such 
casual occasions, I directed my attention to those animals 
in which the composition of the blood is nearly the same as 
in man, conceiving that similar results would in either case 
be produced. I selected the blood of calves for the purpose 
of experiment, and as it is the practice of butchers in thb 
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country to bleed these animals several times before they are 
slaughtered, I availed myself of this eircnmstanee to pro- 
cure suitable portions of blood. The animal is bled from a 
large orifice in the jugular vein, till symptoms of syncope 
appear, and the operation is in general repeated at intervals 
of twenty-four hours. It i«? once fed between each operation 
upon a mixture of meal auii water, but this* is often omitted 
before the last bleeding. 

The appearance of the blood becomes greatly altered by 
the successive abstractions; the crassamentum is at first 
very large, and a portion of the red globules are unattached 
to it, but it prc^ressively diminishes in bulk while its con- 
sistency increases, till upon the fourth bleeding it appears a 
small contracted ball immersed in a large quantity of serum, 
adhering to the stopper of the vessel in wliich it is contained , 
and presenting on its external surface an exact cast of the 
interior of the vessel. 

The following analyses were performed by the same me^ 
thod that I formerly employed in a set of ezp^imentg on 
the blood of Cholera patiento, which were published in the 
Philosophical Magazine for September 1832. They are 
nearly all a mean of two separate analyses which seldom 
differed from each other more than 0*5 per cent. 

A calf was bled four times ; between the first and second 
bk ediTigs a week elapsed, but the rest took place at intervals 
of twenty-four hours, and the animal was fed between each 
operation. The composition of the serum and blood at each 
bleeding is exhibited in the following tables: 



BEBDlt. 





intsT. 


SKOND« 


TRIKD. 


FOURTH. 


Water .... 
Albumen and Salts 


92.19 
7-82 


93-96 
604 


93-81 
6- 19 


94-18 
6-82 




100-00 


10000 


10000 


100-00 




BLOOB. 




FIRST. 


SECOND. 


THIUD. 


FOURTH. 


Albumen and Salts. 
Red globules k fibrin 


81-36 
6-89 
11-76 


85-49 
5-50 
9-01 


87-41 

5- 77 

6- 82 


89-25 
6-62 
6-23 




10000 


100 00 


100-00 


100-00 
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The serum liad at the third bleeding, a specific gravity of 
1*020, and at the fourth, of 1017. At tlie third bleeding, 
the specific gravity of the blood itself was 1-031. 

The next calf whose bluod was examined, was nine weeks 
old. I did not procure any blood from the first bleeding. 
The third bleeding was twenty-four hours after the second, 
and daring that period, the animal was once fed ; twelve 
hours afterwards it was bled a fourth time, but it received 
no more food : 



SERUM. 



Water 

Albumen and Salts 



SECOND. 


THIRD. 


rouRTir. 


93-32 
6*68 


94-39 
5*61 


94-59 
6*41 


100*00 100*00 i 100*00 



BLOOD. 





BIOOMD. 


TUBD. 


sovftta. 


Water 


82-05 


89- 14 


88-92 


Albumen and Salts 


5-85 


5-29 


506 


Red Globules and Fibrin 


12-10 


5-57 


604 




100-00 


100 -on 


1 00-00 



The albumen and salts it is evident, decrease at each 

bleeding; the diminution is, however, very variable, and 
even after the fourth time, does not amount to one per 
cent, and a half. In the giobuU s, the same diminution takes 
place, but to such a degree i\mi they are at least reduced 
to less than one half their oi i^^inal quantity. To this prin- 
ciple, a remarkable exception occurs in the composition of 
the blood taken at the last bleeding of the second calf, 
where the globules are slightly increased above the pre- 
ceding analysis ; but it will be observed, that the animal 
receiyed no food during the intenrening period, from which 
the blood might obtain a fresh supply of serum, while the 
tendency of the different excretions of the animal was to 
drain from the circulating mass its aqueous part, and thus 
to increase the apparent quantity of the globules. This 
explanation is confirmed by the following analysis. 

A calf three weeks old was bled twice before it was 
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killed, twelve hours elapsed between the two bleedings, 
during which time it obtuned no food : — 



8BRU1I. 









• 

Water . . • • • 
Albumen and Salts 


92-48 
7-52 


93-35 
6-66 




1 00-00 


lOO-OO 


BLOOD. 












^^^cttc^i* » • » « * 
Albumen and Salts 


82-48 
10-82 


83-47 
5-95 
10-68 




100-00 


100-00 



The globules hftve here it is true diminished at the second 
bleeding, but so slightly, that we may attribute this cir- 
cumstance to the unassimilated chyle which must have been 
pregent in the system. In the former case, the animal 
had been exhausted by previous depletions, and lieiice pos- 
sessed jio store from which the blood coiihl derive even a 
small portion of serum, as in the latter instance. 



Artiolb V. 

History and Anaiysis of the Vamdiate of Lead* By 
RoBBRT D. Thomsok, M. D. 

When the history of the brown lead mineral of Zimapan is 
considered, it appem not a little remarkable that Vana- 
dium should have remained for nearly thirty yem in obscn> 
rity, after tho idea of its existence was sugge^ed. But the 
discovery of the metal within the last few years, is a strik- 
ing proof of the improvement in chemical analysis, and of 
the assiduity and careful scruliny with which the whole 
material world is in progress of being examined. 

Humboldt, under the date of 14th November 1803, pub* 
lished in Gehlen's Journal, a notice of the analysis of a 
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brown mineral from Zimapan, by Bel Hio, in which the 
Mexican chemist it was stated, had discovered a new metal. 
The mineral waa considered simiifur ta specimens from 
Schoppan in Saxony, Uoff in Hungary, and PoUaven in 
Brittany.* 

' Andi^ del Rio appears |p baye examined the Zirnqmn 
mineral in 1802, and to have written a memoir ii^ which h^ 
expressed his opinion that this substance was not aphosphate, 
and that it contained i^eithar unmium nor chromium ; and 
stated that he prociired from it 14*8 per cent, of a new 
metal, which at first he called Panekrome^ on account of 
the variety of colours presented by its oxides and precipi- 
tates, and afterwards Eritrone, because it iornied witii alka- 
lies and earths, salts which became red either by heat or by 
acids. f But havin*^ read in the work of Fourcroy that 
the chromates afford by evaporation yellow or red salts, he 
came to the conclusion in 1804, that the brown mineral 
was a chromate of lead, with an excess of base, in the state 
of protoxide of lead. !jl 

In his Spanish translation of the Third Edition of Kars- 
ten's Mineralogipal Tables, published in Mexico Ia 1804, he 
used language still more strongly opposed to his original 
opinion, and affirmed that tba mineral consists of 

Oxide of lead 80-72 

Chromic acid 14"80 

Arsenic, oxide of iron, and muriatic acid 4*48 

10000 

Ue found the quantity of arsenic to amount sometimes to 
two per cent., and always observed its presence, both by 
distillation and the blow-pipe. 

It is quite obvious, from these two separate recantations, 
that Del Rio was convinced, from his own researches, that 
the substance which he at first considered new, was one 
which was already known to chemists, and that his original 
experiments were not valid. The observation, therefore, 

* Gehlen's Neues AUgemein journal der Chemie, 6th part, vol. ii.695. 
t Aonalia dft CimidM NatonlM da Madrid, No, 19, Fabrtaiy 1804. Auabs 
doB Bfinee, ir. 499. 

X Annales de Ciencias, No. 19. 

^ Gilbert's Annalen der Physik, Ixxi. 7. 

n 2 
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of Berzelius, that Del Rio was induced to alter his dpiniona 
in reference to the composition of the Zimapan* mineral^ 
out of respect to scientific authority is incorrect.* 

The AnnalM de Gencku Naiuraleg of Madrid, the medium 
through which Del Bio communicated the change of his 
flews, although published hy the Spanish botanist Cava- 
hilles did not find their way among chemists in general. 

In the Journal de Mexico of the 11th September 1811, 
Del Rio published a true statement of the case, an extract 
of which was j^iven in the Annales des Mines, (IV. Vol. for 
1819,) transmitted by Alaman a Mexican mineralogist. 

Collet Des Cotils, who had heard of the discovery oi' Del 
Rio, but unaware of the repetition of his experiments, 
having been furnished with a specimen of the mineral, 
analyzed it and published his results in 1805, a year after the 
corrected analysis of the Mexican chemist had appeared. f 

Des Costils found the mineral to afford before the 
blow-pipe upon charcoal, sometma a slight smell of arsenic^ 
and to be speedily reduced. 

Heated with borax, it dissolyed readily, and gave it a 
l^ht emerald-green colour* His method of analysis was as 
follows : A portion of the mineral in powder, having been 
digested with the assistance of a gentle heat, in dilute 
nitric acid, the whole of it dissolved, forming a dear yellow 
solution with a tinge of green, except a small quantity of a 
reddish matter, which he found to be oxide of iron, contain- 
ing a little silica and chromic acid. Into the solution, con- 
centrated sulphuric acid being then j ioured, a white powder 
fell, wiiich was recognised as sulphate of lead. The filtered 
liquor atibrded no i)recipitate with animonia. The excess 
of ammonia was dissipated, and the acid thrown down by 
nitrate of lead. The precipitate was yellow, resembling 
the chromate of lead, and contained some sulphate of lead, 
which was removed by taking up the chromate, by digestion 
in nitric add. In another experiment, the mineral was 
dissolved in muriatic acid ; the excess of acid removed, and 
the mineral add thrown down by nitrate of silver. A fine 
red predpitate was the consequence. With nitrate of mer» 
cury, a yellowish compound was formed. 

* Kongl. Ventenskap. Acad Handlingar, 1831 — 1 
t Aiin«lesd»C1ii]nie,]iu.S68« 
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To determine the quantity of muriafcio acid, a new portion 
was dissolved, and the solution was precipitated by nitrate 
of silver. Tlie products of the analysis were : — 



Metallic lead 69 0 

Oxygen, (supposed) . . . . 5*2 

Oxide of iron, iiisuiubie in nitric acid . 3*5 
Muriatic acid . . . , . 1*5 

Chromic acid 16*0 



95-2 
Loss 4.8 



100-00 

Witlioiit flwelling upon the nietliod of aiiHlysih uclopted 
by the French chemist, whicli whs liable to great inaccuracy, 
it may be sufficient to recapitulate the grounds upon which 
he concluded that the acid contained in the mineral was 
identical with chromic acid. 

' 1. The compound of the add with lead was yellow. It 
is now known that the chromate and vanadiate of lead are 
both similar in their colour, but identity of ,colour is not 
identity of compositicm. 

2. Nitrate of silver produced a red precipitate* Chro- 
mate of sllyer varies in colour according to the temperature 
at which it is precipitated; being reddish brown when 
thrown down from a hot solution, red with a tinge of 
purple in its cold state, and carmine red with ezeess 
of acid. 

The vanadiate of silver is likewise variable in colour; 
being yellow when neutral, but with excess of acid, deep 
orange yellow. 

3. NitriLte of mercury produced a yellow precipitate. 
Now chromate of mercury is purple or deep red, and 
vanadiate of nu rc ury is a fine lemon yellow. From this 
fact it is evident, that the conclusions at which Des Costils 
arrived were not authorized by the results of analysis, even 
in reference to. the slender claims which variety in the 
colour of the precipitates of analogous acids has by itself 
to determine difference of chemical nature. 

After the consideration of this analysis, it appears cer- 
tainly extraordinary that the nature of the compound should 
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8o long have been considered as ascertained. So little at- 
tention, however, it a^ipears had been paid to the subject 
by mineralogists, that Lucas in his Tableau Meflindhjue 
des especes MineraleSj published in 1813, phu'i s tlie Zimapan 
mineral under phi)spli;itr of lead, and ev*'n in 1817, Brei- 
thaupt committed the same mistake.* After the aiiiilysis 
of Des Costils this interesting mineral remained in com- 
parative oblivion till April 1830, when Professor Sefstrbm, 
while examining iron from the Mine of Taberg in Sm^land» 
introduced a new substance to the acquaintance of chemistSy 
hj the discovery of Vanadium, f 

In the hegining of 1831, WoUer appears to have sub- 
jected the brown lead mineral from Zimapan to analysis, 
and to have concluded that it Was a compound of vaimdie 
acid, and protoxide of lead. % 

In the course of the winter 1830-31, Mr. Johnston states 
that iiis attention was directed to a mineral from Wanlock- 
head, which he obtained from a mineral dealer as an arse- 
niaie oi' lead, and that he procured l>y analysi^^, what at 
fir'^t he considered impure oxide of chromium; but having 
repeatedly attempted to separate the chromium in an insu- 
lated state, and several properties appearin<2^ which were 
distinct from those of chromium, he concluded that it was 
a new substance. § 

Having finished the history of the discovery of the vana- 
diate of lead so far as I am acquainted with it, I proceed 
now to the consideralaon of the properties and compositioa 
of such specimens as have been subjected to examination. 

1. The only quantitative analysis of the nativB vanadiate 
of lead which has hitherto been published, is that of Berze- 
lius. The specimen examined was from Zimapan, and pos- 
sessed little colour, but it was mixed with oxide of iron, 
which gave it a brown appearance. || Nothing is said of its 
density, but Breithaupt under the title of Vanadiner blei 
spath. states the S|)ccitic gravity of the Zimapan niineral at 
i>-b;ii The process of the Swedish chemist was to dissolve 

* Del Rio's Letter to Gilbert, 1. Attnaleii 4er Fbjstk und 6fy ptq^aakdiedieii 

cbemie, Ixxi. 7. 

f Ann. do chim. Ivi. 105. 
{ Auu. do ckim. xlvi. 111. 
§ Edinburgh Joonnl of Scienoe, v, 166. 

1 KengL Veteoalnip. Acid. Ileadl. 1831. Annd de Cbim. xlvit. 402. 
% VoUatiindig cbancleriatik des Miaenl Systeue, 54— 189t, 8to. 
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the pulye'rifled mineral in dilute nitric acid ; to precipitate 

the chlorine by iiitrale of silver ; to throw down the excess 
of silver by muriatic acid ; to replace the volatili/id nitric 
and muriatic, acids hy sulpluiric acid; evapurate to drynuss, 
and fuse the residue with sulj>hate of potash, in order to 
separate the lead, and to estinmte the quantity of acid by 
the loss* The results of the analysis were, 

Chloride of lead J JJ;;^""^?;^; 9-93 

Oxide oflead • . . .67 99 
Vanadic acid • . . .21*34 
Impurity *7d 

100 00 

With some corrections, the analyst considers this equiva- 
lent to. 

Chloride of lead . . . 25-33 
Vanadiate of lead . . 74*00 
Impurity 0-67 

100-00 

No phosphoric aeid was deleeted in it, and a mere trafce of 
araenie acid was present. 

2. Vaaadiftte of lead firom Waaloekhaad according to 
Mr. Johnston, is found in two states. 1. In the form of 
inamill«e, from the most minute siae to that of a pin-head, 
sprinkled over a snrfiMse of calamine. The spe^cgfarity 
6*99 to 7*23. Opaque ; varying in colour from straw-yellow 
to a reddish-brown ; lustre resinous ; streak white. In the 
finer specimens, the iniTu ral appears in groups of six sided 
prisms. 2. In the second state in which it occurs, it re- 
seiul)les peroxide of manjranese when earthy and porous, 
pre^^eiiting an amorjthons and rounded appearance ; colour, 
steel -liTey, fusing: h<'^*>re tlie blow-pipe like thelirst variety, 
and retaining its yellow colour ou cooling. The mineral 
was found in an abandoned lead mine, but only in dne spot, 
about six fiilhoms in length, where the vein pfosented the 
appearance of having bean disturbed by violent cauaea. 

3. Hausmann noticed a mineral associated with red lead 
ore, which he suspected to be chromate of lead* It pos- 
sessed a dark yellowish, or liyer biown colour, occurring in 
small botfymdal and stalactaUc forms, gliatening feebly in- 
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ternally, or glimmeniig and resinous ; fracture flat, con- 
ehoidal or uneven ; opaqae, soft, streak sisken-green. He 
eonjeetured that it was similar to the Zimapaa mineral, and 
theie can he no hesitation in admitting that his suspicions 
were correct.* 

Natire vanadiate of lead has heen recently ohtained at 
Beresow, near Katharinenhuxg in the Uralian Mountains, 
and its mineralogieal characters haye been inyestigated by 
Gustar Rose, f Among the lead ores in the gold mines, a 
green ore of lead is found, wliicli ciystallizes in double six 
sided prisms. It melts before the blow-pipe, crystallizing 
on cooling, and contains some phosphoric but no arsenic 
acid. In a specimen brought from Beresow, Rose o])served 
the six-sided [irisms on one side green, and on the other 
brown. Having tried them before the blow-pipe, he found 
the brown crystals to be vanadiate of lead. They are re- 
gular six-sided prism?, some of them very small, others 
larger. The crystals of greater size are found near the lead 
ore, and contain a nucleus of the ore. The crystals possess 
a G^esnut-brown colour, a shining lustre, especially the 
•small ones, and have the same hardness as the grey lead 
ore. Before the blow-pipe the mineral decrepitates strongly, 
melts upon charcoal into a globule, and the lead is reduced. 

With salt of phosphorus it fuses in the outer flame into 
a glass, which when hot is reddish yellow, when cold yel- 
lowish green ; and in the inner, into a glass possessing a 
chrome green colour. 

In nitric acid it dissolves readily. The solution gives with 
nitrate of silver, a considerable precipitate of chloride of 
silver. The filtered solution gives with sulphuric acid, a 
white precipitate of tjulphiite ui iead, and then |»recipitated 
by suphuretted hydrogen, a brownish red precipitate of 
sulphuret of vanadium. Rose concludes from these cha- 
racters that the mineral he examined was identical with 
the brown lead mineral from Zimapan. The Tanadiate of 
lead of Beresow is found in crevices in granite, which 
communicate with the quartz veins in which gold is found. 

The mineral is liable to be confounded with the lead ore, 
because both substances crystallise in six-sided prisms, and 

* Jonmil de pbys. Ix&i. 58. Jmieaon's Mineralogy, iii. 413. 
t Vc^^inMi Annalen dor dtenie, xadx. 4»5. 
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both ftre'oombiiiAtioiis of a nit of lead with chloride of lead* 
Rose oonnden the Beiesow mineral to conrespottd with 
tfaatfirom Zimiqpaii* 

4. The mineral which I am now to deterihe, was deriTed 
from a different locality from any of those mentioned. It 
was brought to Glasgow by Mr. Doran» an Irish mineral 
dealer, who stated that he had procured it in an abandoned 
lead mine in the county of Wi<^ow in Ireland, and is now 
in Dr. Thomson's cabinet. 

Its colour is liirlit brownish yellow, streak white. Com- 
monly it appears iu the form of small rounded masses or 
s})heres placed on a surface of phosjiliate and arseniate of 
lend ; but sometimes it is crystallized in six-sided prisms. 
Opaque with some translucence at the edges, brittle. The 
fracture is even or often flat conchoidal. Lustre resinous. 
Hardness 2* 75. The specific gravity I found by one trial 
6*676y by another 6*651, which numbers approach each 
other so nearly, that I am disposed to consider the true ^ 
density of vanadiate of lead to be 6 663. 

When exposed to the action of the blow-pipe on charcoal, 
it (uses with conaiderable frothing into a bead, which is 
precisely similar to the mineral itself. If the fusion is con- 
tinued the matter qpreads on the charcoal, and possesses at 
last a dark scoriacious aspect. When the blast is continued 
and carbonate of soda added, globules of metallic lead are 
produced and a black scoria remains. 

With borax fuses into a bead, which is transparent and 
red while in fusion, but on cooline^ it becomes suddenly , 
opaque and deep blue, when the proportion of yanadiate 
is considerable; but emerald green if it be small. 

With salt of phosphorus in small quantity, it fuses into 
a tine emerald green transparent ^lass. 

30 grains of the mineral carefully broken, and sepajrated 
from the substance forming the basis on which the round 
masses were placed, were pulverized and digested in a 
flask on the sand bath with pure dilute nitric acid. , The 
whole of the powder speedily dissolved, forming a deep 
orange solution, with the exception of a minute portion of 
a yellowbh coloured matter, which remained in the bottom 
of the flask. The contents of the flask were transferred 
into a large watch glass. 

After remaining at rest for a short period the supema- 
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tant lif|iior was drawn off, and tlie residue washed with 
repeated additions of pure distilled water. The insoluble 
matter when dried on the sand bath, possessed a brown 
colour, and weighed 007 jarrain. This lost by r red heat 
0'02 grain, lea%4ng for the weight of the anhydrous powder 
0 05 grain. Before the blow-pipe this substance fused with 
carbonate of soda into an oblong green mass, which became 
somewhat lighter coloured by a continuance of heat, and 
with borax and salt of phosphoruis into a light green glass 
bead. Henoe, it appears to have consisted principally of 
Tanadic acid, mixed however with some imparity, as is 
obvKMiB from the actioB which was presented with car- 
bonate dfsoda. 

The liquid which had Been drawn off fnm. the iasolaUe 
matter, as well as the washings, was concentrated and 
precipiliited by nitrate of silver, when a white substance 
fell, becoming curdy by agitation. This precipitate was w{ 11 
washed, and when dried on a watch glass l)y the heat of the 
t>and hath, weighed 3 grains exactly. It was melted by the 
bent of a spirit lamp and lost 0'02 grain, leaving of dry chlo- 
ride 298 grains. Now 18'25 : 4*6:: 2*98 : 0-734=chlorine. 
After the separation of the chloride of silver, the liquid was 
evaporated to dryness. The residue dissolved readily in 
water, to which a &w drops of nitric acid had been added, 
leaving, however, a greyish powder, which proved to be 
oxide of silver derived from the e^ess of nitrate of silver, 
and was separated by filtration. 

. A drop of muriatie add occasioned no precipitate in the 
liquor, llurongh the solution, which was yellow colosred 
ailer conoentniti<m, a current of sulphuretted hydrogen 
was passed for four hours. A copious precipitation of sul- 
phuret of lead ensued, and the supernatant liquid assumed 
a fin^ transparent blue colour. The preci}>itiite was washed 
with repeated additions of water, allowing it to subside, 
and then drawing off the licpiid. The sulphuret of lead 
weighed in a watch glass after being subjected to the heat 
of tiie sand bath 26*02 grains. 10 grains carefully heated 
over a spirit lamp, for some time after it ceased to give off 
sulphur, lost 0*37 grain. By another trial 10 grains lost 
0*40 grain by a heat applied twice as long, so that in the 
first experiment the fj«e sulphur had not been completely 
dissipated. This makes the loss upon the whole precipitate. 
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Bupposing it depiiv«dof all moisture and free enlplier 1*04 
grains « 24*98 gnuaa tulpliiiret of lead« 9*6 grains of the 
heated salphnret were digested in nitric add^ with a drop 
or two of sulphuric acid. The resulting precipitate was 
thrown on a £lter. After edulcoration and heatin|^, it 
weiorhed 1 1 '66 pi-rains snlphate of lead. Hence, 24^98 grains 
feulphuiet of lead iu this case are eij[uivaleiit tu 30*08 pfrains 
sulphate of lead, and in the latter are contained 22* 164 
grains protoxide of lead. 

I have adopted tlie method of detcrmiiiinir the quantity 
of lead contained in the mineral, by converting; tlu^ sulphur 
into sulphuric acid, and obtaining the lead in the state of a 
fixed salt, because it appears to be more free from objections 
than when the proportion of lead is calculated Drom the 
preeipiitated sulphuret of lead, whose definite composition 
after exposure to a considerable temperature might be 
called in question. For in this experiment which was 
made with great care^ the proportion of oxide if estimated 
from the sulphuret would amount to 23*314 grains. 

Aeeording toM. Fouraet,8ulphuretof lead when exposed 
to a strong heat» rolatilises in the manner which is precisely 
exfaihitedhy the fbllowing foramln: l2Pb + 2iS^(4 
Pft -f 8 5 + (8 5)^ where the portion 8 S separates at 
first followed by 4 P& + 8 5 leaving S Pb S S which 
by a continued heat loses ( 2 Ph -\- S) ^ '1 Pb 4- 4 S,* 

Thi oiigii the solution filtered from the sulphate of lead 
a current of sulpJiuretted hydrogen was passed, but without 
etfectiiig any precipitation or colouration, indicating the . 
absence of arsenic in the iniueral. I am disposed to con- 
sider the impurities which have been observed in some 
analyse^, as proceeding from the portions subjected to ex- 
smination having been mixed with the base upon which the 
mineral was placed. In some of the specimens which I 
examined, the phosphate and arseniate of lead, fdrndngthe 
seat of the vanadiate of lead, extended above the base of the 
mamillary massea towards their interior, but as they differed 
▼ery considerably in colour, the separation of the latter 
from the former was easily accomplished. 

The liquid after the separaticm of the sulphuret of lead was 
evaporated. It assumed a blue colour, and when only a small 
portion of fluid remained it gradually became green, and on 

* Annulus dc Cliuiiue et de Physique, Iv. 413. 
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being largely diluted re-assumed its blue tint. As from the 
appearance of the colours in the solution, it was evident that 
some of the acid had parted with a ])ortion of its oxygen, 
and been rediifed to the state of oxide, it was necessary to 
render the whole of a homogeneous nature. For this pur- 
pose a quantity of oxalic acid was added to the liquid, and 
to ensure th^ total conyeisioii of acid into oxide, a current 
of sulphuretted hydrogen was passed through it. The 
solution became muddy and a dark precipitate appeared, 
which was separated by filtration, and when heated was 
completely volatilized, and was obviously sulphur. The 
solution possessed now a rich blue colour. It was concen- 
trated on the sand bath, in order to drive off the excess of 
sulphuretted hydrogen. Nitrate of lead afforded no pre- 
cipitate, indicating the absence of sulphur and phosphoric 
acid. An excess of carbonate of soda was then added, 
which precipitated the hydrous oxide of vanadium, in the 
form of a bulky greenish brown |)r(u'i]iitate, becoming 
black by exposure to heat. It was thrown on h filter and 
washed with hot water. After exposure to a red heat, it 
weighed 21*39 grains. According to the numbers which 
Berzelius has attached to the oxides of vanadium, we have, 
in order to arrive at the quantity of acid which is equivas- 
lent to this portion of oxide, the following proportion : — 
10-5 : 1 I'd:: 21*39 : 23-436 « vanadic acid. 
The results of the analysis therefore are 

Chlorine . . . 734 2-44G 

Protoxide of lead 22-1C4 73-880 

Vanadic acid . . 7-031 23-436 

Insoluble matter . -048 0 160 

29-978 99-923. 
If we view the acids as forming subsalts with the bases, 
with which the numbers nearly agree, the composition of 
the mineral will be 



Chlorine • . • 


2-475 


1 


atom 


Lead . • • . 


14-292 


2 


«< 


Protoxide of lead 


59*361 


B 


«. 


Vanadic acid . . 


23-712 


4 


(( 


Insoluble matter 


0-160 








100000 







Digitized by 



laSd.] and Anaiyris of the Vmadiate of Lead. 45 

or Dichloride of lead . 16*767 
Divanadiatc oflead / 83-073 
Insoluble matter . • 0*160 

100-000 

equivalent to 

1 atoiu Dicliluride of lead, and 

4 atoms Divan:i(liatc of lead 
and the formula, Fb^ Ch. + 4 Pb^ V. 



Abticlb VI. 

k 

TSmsmenion of Heat iksromgh different SoUd and JAqmd 
JBodiee. By M. Mblloni. Ann. de Ghimie, Ivi. 

RADTATiNa heat passes immediately, and in n^reater or less 
quantity, througli a certain class of solid and liquid bodies. 
This class is not precisely identical with diaphanous bodies, 
as opaque plates or such as possess only a slight trans- 
parencjy are more diathermanouB^ that is to saj, more per- 
meable to radiating heat than other plates completely 
transparent. 

Different species of calorific rays exist, which are all 
emitted simultaneously, and in different proportions by 
burning bodies. Rock-salt formed into a plate, and sue- 
eessiyely exposed to rays of the same force, prooeeding from 

different sources, transmits immediately, the same quantity 
of heat. A platr of every other diathermanous substance, 
placed in the same circumstances, transmits quantities more 
foeljlv in proportion ai4 the temperature of the radiating 
source is less elevated ; but tht' ditferences of each trans- 
mission diminish in proportion to the thinness of the plate. 
From whence it follows, that the diiferent rays of heat from 
different sources are intercepted in greater or less quantity, 
not on the surface, and ^m an absorbing power, which 
Taries with the temperature of the source, but even in the 
interior of a plate, hj an absorbing power similar to that 
which preserves certain kinds of light in a coloured medium. 

We arrive at the same conclusion in considering the loss 
which the raya of heat from a source of high temperature 
sustain in passing through the successive elements of which 
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any other diathennanons plate besides roek-galt consists. 

In short, if we imagine^ the plate to be divided into several 
equal slices, and if we examine by experintents, the pro- 
portion of the quantity lost, to the quantity falling upon 
these slices, we shall find that the loss thus calculated, 
decreases rapidly with tiie distance from the surface, but 
the decrease becomes less sensible, so that the loss ought to 
take an invariable value when the rays arrive at a certain 
depth. This is precisely what happens when ordinary light 
enters a coloured medium, the loss of intensity being at first 
great, and gradually diminishes. A third proof of tiie anap 
logy which exists between the action of diathennanous 
bodies upon radiating heat, and the action of coloured 
media upon light, is derived (rom successire toansmission 
through heterogeneous screens. The lumipous rays which 
proceed jfrom a coloured plate pass abundantly through a 
second plate similarly coloured, and undergo a great ab- 
sorption, in proportion as tlie colour of the second plate is 
more or less analogous to the colour of the first. 

There is only one diaphanous and colourless body, which 
acts in the same manner on luminous and caloritic rays. 
All others allow every species of light to pass indistinctly, 
but they absorb certain rays of heat, and transmit others. 
Thus, we find in these bodies a true calorific colouring 
power, which is invisible, and is called by the author, 
dmthermansie. 

The following table exhibits the relative diathenuanou^ 
power of different substances 



Rock-salt, dear, - - - 


- 92 


Flint-glass, dear, 


- 67 


Sulphuret of carbon, colourless, 


- 63 


Chloride of sulphur, dark, 


- 63 


Rock-crystal - 


- 02 


Rough topaz, clear-brown, 


- 67 


Brazil topaz, clear. 


- 54 


Crown-glass, clear, - . - 


- 49 


\V 1 1 ! t e agate , transparent, 


- 36 


Barytesspar - - . 


- as 


Oil of turpentine - - - 


- 31 


Nut oil, yellow, - - - 


- 31 


Oilofcolsa - - 7 • 


- 30 
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Aqua mariiiey bl«e» 
Borftx, dull, 
Tommaline, Braxil, 
Bmliam CSapira 
Adularia - 

GypBum . . - 

Sttlphurie afiid 

Nitric add. Alcohol, Citric 



. 29 

. 28 

- 27 

- 26 



' 16 
- 12 



24 
21 
20 
17 



Alum 



Pure water ----- 11 

The colours introduced into a diaphanous medium always 
duninish more or less its diathermanity ; but they do not 
communicate the property of detaining certain kinds of rays 
of heat. They act upon the transmission of radiating heat» 
as brown substances on the transmission of light. There is 
an exception in opatiue green and black glass, but these two 
colourintr matters appear to act by modifying the diather- 
maniij , a (quality which is independent of colouration. The 
quantity of radiating heat which travejscs two polarizing 
plates of tourmaline does not change, when the angle of 
the axes of crvstalllzation is increased ; the rays of heat 
cannot be polarized by this mode of transmission, and in this 
respect they diifer totally Irom tlie rays of light. They 
resemble light however, in the property of refracting, which 
is proved by rock salt, the only one of the diathermous 
bodies capable of transmitting calorific rays from any source. 

In ordinary prisms they cannot produce refraction except 
upon a certain portion of radiating heat, for the glass inter- 
cepts sereral kinds of rays of heat proceeding from very hot 
sources, and absorbs almost the whole heat which is emitted 
by bodies below incandescence. Hence, the doubt which 
has been hitherto entertained upon the refrangibflity of 
obscure heat. 



Abticlb VII. 

Products of the Distillation of Pit Coal, By F. F. Runge. 
{Foggendorff, Annalen xxxi. 65. J 

Fbom the oil of pit coal rectified oyer oxide of copper, three 
bases and three acids are partly separated, or are partly 
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formed, which differ in their chemical properties from any 
substances hitherto observed. 

BABES. 

Oyanol (bine oil) is a Tolatile substance, almost destitute 
of any peculiar smell, neutralizing acids and forming salts 
which partly crystallize. It produces in a solution of mu- 
riate of lime a blue colour, which is removed by an excess 
of chlorine. The salts of oyanol dissolve in solutions of 
muriate of lime, producing a fine violet blue colour, which 
by free clilorine is converted intu orange. Tliey impart to 
the colourless solution of the white pith of the elder and 
pine wood, an intense yellow colour, wiiieh is not destroyed 
by chlorine, at least under the circumstances in whieii other 
organic colours disappear Thus, a piece of Turkey red 
cotton speedily loses its colour, when after heinu inoistened 
with oxalic or tartaric acid it is immersed in a solution of 
muriate of lime. Paper, cotton, linen, wool, and silk are 
not coloured yellow. The effect of the salts of cyanol in 
colouring pine wood is so strong, that drop containing 
only sijj^of cyanol produces a distinct yellow colour in the 
wood. The yellow colouring is not imparted to the fibrous 
pari of the ,wood, but to a peculiar matter in the wood 
which also exists in other species of ^es. The resin has 
no connexion with this colouring power. 

The oil of pit coal contains a great quantity of cyanol, 
whose presence is easily detected by mixing 1 part of oil 
with a solution of 20 water and 1 part muriate of lime. 
The oil becomes dark red and the solution assumes a blue 
colour, similar in intensity and appearance to the moist 
auiuionia sulphate of copper. It is changed by the muriate 
of lime into an acid which forms compounds possessing 
a blue colour. 

Cyanol is very readily detected hy muriatic acid, when 
coal oil is mixed with the latter in the proportion of 3 
volumes to 1. The acid becomes brown; and a splintepof 
fir wood introduced into the solution, has the yellow colour 
already described communicated to it, thereby indicating 
the presence of cyanol. 

• 2. Pifrrd. 

Pyrrol (red oil) in a pure state is a gaseous body possess- 
ing the odour of turnips, f nuarkochm rUhem ) and may be 
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detected by dipping a stick of fir moistened with muriatic 
acid in a yessel containing pyrrol, when it is tinged purple 
red, and which like the efffect of cyanol is not remoyed by 

chlorine. Paper, kc, treated in the same manner remains 

colourless. Tiie colourinp: power of the compounds of pyrrol 
is not less strong than that of cyanol. Nitric acid produces 
in the aqueous jsolutioii ui" pyrrol a red colour. 

It is difficult to detect pyrrol in coal oil, as the cyanol and 
carbolic acid render its re-action indistinct, but it may 
easily be discovered in water which has been employed to 
wash common street gas, by saturating it with muriatic 
acid, and dipping into it a stick of fir. A purple red colour 
is occasioned. 

Pyrrol forms the principal constituent of empyrenmatic 
ammonia, and when its peculiar smell is known, it may be 
distinguished among the odours which are disengaged by the 
distillation of bones and horns. Pyrrol is also contained in 
tobacco oil. 

3. Lemol. 

Leucol (white oil) has been so termed because its re-action 
is colourless. It does not produce a blue colour in muriate 
of lime, nor does it commimicate to fir any tinge. Leucol 
is an oily substance, and is well characterized by the salts 
which it forms with acids. It loses its smell by its com- 
bination with acids, and forms with oxalic acid crystallized 
salt. 

When brought in contact with the moist skin, acetate of 
Leucol emits a smell like phosphorus. 

Acids. 
1 . Carbolic Acid. 
This acid is a colourless oily substance, sinking in water. 
Its smell is extremely empyrenmatic; it is caustic and 
burning, and has a strong action on the skin. When the 
skin is rubbed with it a feeling of burning is felt, and a 
white spot is produced, which on being touched with water 
becomes red, and in some days desquamates. In this re- 
spect it eonneq[Mnid8 with creosote, but differs in being acid ; in 
being precipitated acetate of lead, and in not being altered 
by ammonia or the atmosphere, and in being converted by 
nitric acid even diluted into a reddish brown matter. 

TOl. I. B 
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■ Ourbolie «cid diBsolves in water. The soltttioii is colour- 
less aad tiie aeid is ewil^ fendered eonspicuoiis with nitric 
acid. The water is at first yellow or orange, and aflisrwajds 
reddish brown; a stick of fir plunged in dilute. oariMliQ 
add, takes after being moistened with mmiatic aeid in half an 
hour, a blue colour. The vapour of munatic acid also tinges 
shavings moistened with carbolic acid of a blue colour. 
This tinge withstands the aciiun of chlorine in a high dep^e. 

The salts of carbolic acid are colourless, and many of 
them can he crystallized ; their aqueous solutions present 
the same appearances with fir as the solution of carbolic 
acid. Carbolic acid precipitates albumen, prevents organic 
substances from putrifying, and removes the putrid smell 
of meat when digested with an aqueous solution, much 
better than chlorine. The presence of carfaolfc acid may be 
detected in coal oil by mixing it with lime water, filtering 
and evaporating to the consistence of a symp. Muriatic 
acid separates impure carbolic acid from this mass, which is 
impure carbolate of lime. 

2. Mosolic Aad, 

This aeid (rose oil) is a product of the chemical decom- 
position of coal oil, and contains what is remarkable, a 
true pigment. It produces red and lake colours which are 

equal in beauty to saliion, cochineal and madder. 

Kc solic acid is a resinous mass which may be reduced to 
powder, and assumes an oranije yellow colour. 

Tlie principle from wliicii rosoiic acid is formed has not 
yet beta detected; but its presence may be easily demon- 
strated by mixinp^ lime water with coal oil, filtering the 
watery solution, and allowing it to stand for some hours. 
The colourless or yellow solution now becomes red ; which 
is occasioned by the precifRtation of tho'rosolate of lime. 

3. JBrumlic Add. 

Brunolic acid is formed in the same way as the rosoiic. It is 
vitreous, shining, easily pulTerized; and resembles aspbal- 
tum^ Most of tibe compounds of brunolic acid are browm 
and insoluble, while those of rosoiic aeid are red and soluble. 

Besides these six substances, tiiere is still another which 
has not been obtained in a separate state. 
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Separation of Cyanol and Lcucol. 
Mix together ftud agitate 12 parts of eoal oil, 2 of lime 
and 60 of water. Af^r 6 or 8 hours pass the liquid th rough 
a ffltar^ It is of a brownish yellow coloar and should be 
distilled to one half. The liquid which comes orer con- 
sista of a thick otl, and a solution of it in water contains 
carbolic add in comfain^tion with ammonia, leucol, pyrrol, 
and cyanoL FItc distillations are required to separate the 
cyanol and leucol fitnn this mixture. The first distillation 
is conducted with an excess of muriatic acid, by which 
means the pyrrol and carbolic acid pass over into the receiver, 
and the process is continued till the liquid passing over is no 
longer red, brown, or yellow, when it is to be mixed with nitric 
acid. The retort now contains a mixture of ammonia, leucol 
and cyanol in unioii with nitric acid. This mixture possesses 
a bright lyellow colour, and sliouid now be distilled with an 
excess of caustic soda. The three bases pass over into the 
receiver with the water, and in the retort remains the yellow 
ley with nitric acid. The matter is to be re-distilled with 
an excess of acetic acid, and the process is to be continued till 
the liquid passing over tinges fir wood. Acetate of cyanol 
and leucol collect in the form of a c<^urlesB solution in the 
leeeiTer, while a great portion of the ammonia remains in 
combination with acetic acid forming a residuum. 

The acetic acid salts are now to be converted into oxalates 
by distillation with oxalic acid. When the liquid which 
passes over tinges wood yellow, it is a proof that the bases 
are saturated. The liquid in the receiver is now to he gently 
evaporated to drjnuess. The mass consisting; of oxalates of 
cyaaol and leucol mixed with a little colouring matter 
and ammonia, should be reduced to powder diijested with 
spirits, and thrown on a filter. The spirits and colouring 
matter pass through the filter and leave liie salts. This 
digestion and liltration should be repeated until tho li([uid 
passing through is colourless. The funnel should then be 
transferred to another vessel, and spirits digested on the 
salts as long as any are dissolved. 

Oxalate of ammonia now remains upon the filter, and 
the spirits contain in solution oxalates of cyanol and leucol, 
which by the evapefation of the spirits are obtained in crys- 
tals. These are to be- dissolved in water and lud aside 

s2 
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to crystallize. Fiue needle cn^stals of oxalatt; of leucol first 
appear, and after some time crystals also of oxalate of cyanol 
make tiieir appearance. The latter are in broad plates of 
a brownish colour, and change with muriate of lime to a 
violet blue, and turn wood to a yellow colour. 

Should the two salts after separation not be quite pure, 
they should be repeatedly dissolved in alcohol and crystal- 
lized. To separate the two bases from the salts, it is only 
necessary to distil them with soda ley, when they pass OYer 
into the receiver with the vapour of the water. 

iSepora^um of Ptprrol* 

It is extremely difficult to obtain pyrrol in a separate 
state, in consequence of its affinity for carbolic add. To- 

obviate the effects of the acid, it is best to saturate the 
enipyreumatic ammonia which passes over from the distilled 
bones with an acid. The matter Avliich passes into the re- 
ceiver should be mixed in the hrsi Woulf 's bottle, after be- 
ing filtered, and the discharged gases absorbed ])y caustic 
potash, or lime-water. By distillation, the pyrrol is carried 
into the receiver, forming a colourless solution, which pro- 
duces a purple-red in wood. To purify the pyrrol, it should 
be distilled with muriatic acid, when muriate of pyrrol 
passes over. When distilled with caustic ley the pyrrol 
comes over pure. 

Sej^Qidon of Carbolic Acid, 

Agitate together 12 parts of coal-oil ; 2 of lime, and 

5 of water, at intervals, for six or eip^bt hours. The filtered 
liquid should be boiled down to a fourth part, tiltered after 
cooling, and mixed with an ( xcess ui muriatic acid. Im- 
pure carbolic acid collects at the bottom of the vessel, in 
the form of a brownish oil. The suyu rnatant liquid should 
be removed, the brown oil washed with water, and subjected 
to distillation. A milky liquid passes over, from which 
some colourless oily drops separate, which are pure carbolic 
acid. As much water is now to be added to the receiver 
as will dissolve the oil, and then the liquid precipitated with 
acetate of lead. GarboUte of lead is formed, which after 
being well washed, is subjected to dry distillation. The car- 
bolic acid collects in the receiver in the form of a yellow oil. 
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which after rectification, appearB as a thick liquid, con- 
sisting of pure anhydrous carbolic acid. When the lead 
salt is not properly dried, water passes over with the acid. 

This process is necessary to free it from the heterogeneous 
compounds in the coal-tar, which are ammonia, cyanol, 
pyrrol, and lencol. These are removed by the boiling. 
Creosote and sulphur are ]>artly precipitated by the lead, 
and the rosolic and braiiuiic acids remain in the retort, 
while the water ia separated by rectification. 

Separation of Rosolic and BrunoKc Acid. 

The residue in the retort, after the last process, is tu be 
l olled witli water, dissolved in spirits, ami mixed with 
lime-water. A rose coloured solution of rosolate of lime is 
formed, and brunolate of lime remains at the bottom, as a 
brown precipitate. From the rosolate of lime the rosolic 
acid is separated by acetic acid, and again combined with 
lime, whereby brunolic acid separates. The decomposition, 
by means of acid and repeated solution, should be continued 
as long as brunolic acid is obsenred. The rosolic acid is 
then collected on a filter, and dissolved after eduleoration 
and drying in alcohol. There remains on evapoffttion, 
a yitreous, hard, orange-coloured mass. The rosolic acid 
may also be separated by evaporating the solution of roso- 
late of lime to the thickness of syrup, and inixiug it with 
J spirits. In the course of a day red crystals of the salt 
appear on the sides of the glajss, which are to he removed, 
well washed, di^sulved in water, evaporated, and treated 
with acetic acid and lime-water. The brunolic acid is se- 
parated from the hrunolate of linie by digestion with an 
excess of muriatic acid. The brunolic acid separates in 
brown fiakes, which for complete separation from the 
rosolic acid, -must be repeatedly treated with lime and acid. 
The acids separated from the lime by muriatic acid, are 
dissolved in soda ley, and the solution is mixed again with 
muriatic acid, when a pure precipitate of brunolic acid 
falls, which may be completely purified by solution in 
alcohol. * 

• Reicbenber^ St h v. eit^i^. Joum. Ixix. 19 j has drawn the following conclusions 

with regard to pit lmI I ~ of an utbereal oil is procured by d i a tiH ati o n, widi 

water which ia identic al with petroleum. 2. Petroleam it iM>t a product oftM 
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Article VIIL 
On Pittacal^ a new dye-stuff, {Pcggmidorff's AnnaUn xxzi.) 

Pittacal {iTiTTa and xaXXos) is a name which Reichen- 
bach of Bl'dssko lias y-iven to a sul)stance which is uhraiued 
from impure picamare, or from portions of the oil of bet*ch- 
tar, which are heavier than water. Dissolve them in spirits 
nod add a drop of barytes water. The colouribess liquid 
becomes immediately blue, and in five minutes assumes an 
indigo shade. When tar-oil is mixed with potash-ley till 
it acts, litmus is only slightly tinged acid, and the oil is 
placed in a solution of barytes ; while the latter becomes 
pale-red, the oil on coming in contact with the air, is 
rendered blue, and in a few hours black. With dry hydrous 
barytes also, the tar-otl deprived of its add by potash, 
assumes an indig'O colour in the air ; and lime, magnesia; 
potash, soda, amuioiiia, hydrous silica, give it a reddish 
or yellow colour. The cause of the^e colours depends on ' 
the presence ot" j)ittacal. 

Pittacal is a dry, hard, brittle, dark-blue dye, of the 
appearance of indigo. It is destitute of smell and taste, 
and is not altered by a moderate heat ; but in a high tem- 
perature carbonizing without an ammonical smell. In a 
pure state, it seems rather to be suspended than to dissolve 
in water. When well filtered, after some days, dark violet 
6ocks separate, and the solution is then completely colour- 
less. Litmus, turmeric, light and air have no effect upon 
it. Dilute adds, with the exception of nitric acid dissolve 
it; Sulphuric add producing a violet-blue, or carmine 
colour ; muriatic acida purple-red, and acetic add an aurora- 
red. The last, by an excess of alkali, becomes again blue, 
and if ammonia is the alkali employed, the solution is a 
more delicate test for acids than litmus paper, lu alkalies 
which precipitate it from acids, even from water, it is inso- 
luble. Tht^ (lai k-hlue compound with lime^ dissolves with 
an aurora-red colour in acetic acid. An eiicess of ammonia 

batning of coal in iSm earth. 3. Artificial petrokain haa ao muflli roaombhmoe to 

oil of turpentine, thatperlu^, we may infer petroleum to have been the oil of 
turpentine of aiuient times. 4. Eupioa uiid petroleum are Jifferent prinriple.3, 
Rectitied coal tiir oil contains, with othor substances, petroleum and eU[>ion. 
n. The coal strata have not been expose<l to higher temperatures. 6. Petroleum, 
welb appear to be the pioduot of atmpla diaiiltationa of (ht cod atiita IhMNigh ^ 
natural beat of the earUi. 
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restores the blue tint. Neither alcohol, ether, nor eiipion 
dissolve it. Acetate of lead, salts of tin, ammonia, sulphate 
of copper, and acetate of alumina, precipitate it blue, which 
is not changed by an excess of ammonia. Pittacal is 
therefore useful as a dye-stuff. It fastens on cotton and 
linen Tery well with alumina and salts of tin. 



Articlb IX. 

On the acid nature of the Jbluod, a/ul the distinction between 
Arta-ial and Veinous Blood, By R. Hermann. (Pog- 
gendorff's Ann, xxxi.^ 

Three years ao^o the author announced that he had dis- 
covered acid in the blood, but iiis position was not admitted 
by any chemist. Tii 1883, he took advantage of the pre- 
sence of Dr. Stevens in Moscow to repeat his experiments. 
He found 1. That neutral tincture of litmus wa« colt^nred 
red by veinous blood taken from the arm of a healthy Kus- 
sian aged 31 years. 

2. The coagulum being rubbed up with distilled water 
boiled, and the solution containing the suits concentrated, 
the residue did not alter tumeric, and had a doubtful e^ct 
upon litmus paper. 

3. 720 Gran of Teinous blood fresh from the arm, were 
heated with a sohition of muriate of lime in a pneumatic 
apparatus, and the gas extricated was collected over mer- 
cury. Potash absorbed, } Russian cubic inch carbonic acid. 

6*. Veinons blood was coagulated at a high tenij)erature, 
and the coagulum boiled wiih water and evaporated. The 
concentrated residue exhibited an acid nature to tincture of 
litmus, and to red litmus paper rendered red, an alkaline 
state. On t»xamination, lie discovered that the distilled 
water employed, contained phosphate of soda, and observ^ed 
that he could produce this paradox, by adding to phosphate 
of soda some acetic acid. As the neutral phosphate of soda 
has an alkaline effect upon vegetable colours, he conceives 
that the add redaction of the blood is to be attribnted to the 
presence of acetic acid. 

6. Tincture of litmus mixed with fresh serum, was ren- 
dered red. Red litmus paper became blue in the same 
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liquid. When heated in a pneumatic i^pamtus, carbome 

acid escaped. 

Dr. Stevens observed that the colouring matter oi the 
blood is at first dark, hut at last black. In this state it 
is obtained, when the coagulum is digested in distilled 
water and the salts thereby removpd. The dark hue of the 
colouring matter is quickly changed to arterial red, when 
it is brought in contact with the neutral salts, and the red 
colouring matter becomes dark when added to acids, even 
carbonic acid. The veinous blood contains free carbonic 
acid, which can be removed, not only by exposure to the 
atmosphere, but even to hydrogen at common temperatures. 
By these means, he explains the difference between arterial 
and veinous blood. Hermann states, that he had made simi- 
lar observations previously. 

It has been shewn, C Ann. de Chimie m,J that when 
arseniate or phosphate of soda appear in a solution, which 
with the addition of arsenic or phosphoric acid, exhibits an 
alkaline re-action, the liquid after crystallization is strongly 
acid ; but if potash is the base of the crystallized salt, then 
the solution is alkaline. In the iirstcase the salt is neutral, 
in the last, acid. Litmus paper moistened with a solution 
of biphosphate or binarseniate of potash becomes red, dried 
it becomes blue, when the salt by crystallizing takes up 
the acid, which roddened the litmus paper. 



Article X. 

Researches on the Blood. By L. Gmelin and F. Tii2DEMANn, 
assisted by E.Mitscueklich. Poggendorff s Annalen xxxi. 

Observers have differed with regard to the presence ul* 
carbonic acid in the blood. 

Vogel found that under the receiver of an air pump, lime 
water was acted on by the disengaged carbonic acid. 

Scudamore obtained in tlie same way, by means of bary tes 
water, a precipitate of carbonate of barytes, equivalent to 
i or ^ cubic inch of carbonic acid gas, from six ounces of 
blood. 

Brande procured from one ounce of arterial or veinous 
blood 2 cubic inches of carbonic acid. 
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On the other hand, Darwin could detect no each aoid, 
and Dr. Dayy asaerto that it is neither eztraeted during the 

spontaneous coagulation of the blood, nor by the air pump, 

nor by coagulaliug the scruiu by heat, and that seiaini ab- 
sorbs carbonic acid in ijreater <|naiitity than pure water, 
wiiich would not be the case li it was charged with carbonic 
acid. 

Gmeiin and Tiedemann examined with great care the 
blood of a dog taken from the femoral-vein and artery, and 
placed in different tubes under the receiver of an air pump. 
The result was that neither carbonic acid nor any other 
permanent gas was extricated. To ascertain the accural^ 
of Davy's statement with respect to the absorbing power cmT 
Uood being greater than that of water, carbonic acid was 
allowed to stand over arterial blood for 5 days, when it was 
ascertained that 100 measures of blood absorb 120 of car- 
bonic acid. The coaguhim appeared blackish red, and the 
liquid portion was extremely clear. 

Since blood contains no free caibonic acid, it was neces- 
sary to ascertain vviiether auv existed in it in a combined 
state. Vinegar was addcfi t^^ each of tlic kinds of bloud 
which had been collected, as iu the former experiments, with 
every precaution to ensure accuracy, and was placed under 
a receiver. A quantity of carbonic acid escaped from both , 
more abundantly from the veinous than the arterial* The 
arterial blood mixed with vinegar, as well as the veinous 
blood, left over mercury for 3 weeks, was converted into a 
blackish brown mass without being separated into serum 
and coagulum. About the same period, without a know- 
ledge of the Heidelberg experiments, Ed. Ch. F. Stromeyer 
obtained the same results.* 

How do these facts agree with the present theories of 
respiration ? 

Lavoisier conceived that witlioiit cominsr in contact witli 
tlie respired air, a liquid consisting principally of carbon 
and hydrogen is absorbed through the jmlmonary niem- 
branes into the bronchi, and is converted into carbonic acid 
and water through the oxygen of the inspired air. As this 

* Behwt&gg. Joam. Inr Chem. Ixiv. 105. 

t MoDount d« I'lcad d«i Sc. An. 1790, inserted id Scharer^ Journal der Clieiiue 
Z.560. 
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theory does not render it neeesiary to Mppoee free caviKmic 
JMcid in the bloody it is not at TSriimee with the obsemik 
tions of .GmeHn andTiedemwin, but the pesBtge of gtset 
into monri; teimti memfaviuiey and also the immediate cotitaet 

between air and blood cannot be well doubted of. Davy 
inferred from his results that air passes through the moist 
coats of the pulmonary vessels, and is taken up by the serum, 
the oxygen partly formiiig with the carbon of the cruor car- 
bonic acid, and partly coniblninsj- with the cruor. When 
he found that after the inspiration of hydroii^en some carbonic 
acid was expired, though much smaller in quantity than 
nflber the inspiration of air, he concluded that veinous blood 
contains some free carbonic aoid. AocGrding to the obser- 
vations already given, it aj^pears that the artericd and 
▼einotts blood oontain no free acid fant carbonic acid com- 
bined with alkali. And if we suppose acetic acid to be 
f<>rmed in respiration, (for we find it in tiih blobd and in 
most organic liquids which are exposed to .the influence of 
air in combinatoi with alkalies), then mnsi the veinDus 
blood contain more alkaline carbonate than the arterial, 
when by the ibrmritioii of acetic acid a portion of the alka- 
line carbonates will be converted into acetates. 

By means of a barytes solution in au i xliausted receiver, 
they estimated that 10,000 parts of arterial blood contain 
8'3 of conibint d carbonic acid, and 10,000 parts of vein- 
ous blood 12%3 of acid in the same state, being in the pro- 
portion of 2 to 3. 

They sum up their views of respiration in a few propo- 
sitiotts 

1. Thnt in the pulmonary cells inspired air is absorbed 
into the moist membranous vestels, and is thus brought in 
contact with the blood. 

2. The azote of the air is not sensibly absorbed by^blood, 
but almost the whole of it remains in the cells. On the 
contrary, as oxygen is taken up by thfe blood abundantly, it 
flows out of the cells into the vessels in proportion to its 
absorption, and the mixture of gas remaining in the lungs 
must therefore contain more azote and less oxygen than 
the air. 

3. The oxye^en taken up by the blood combines partly 
with carbon and hydrogen, and forms carbonic acid and 
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wtAeT, and partly onites with the solid of^Mue oonqpounds 
contained in the blood. From theM prooeed acetic or lactie 
ikeid, which comlnnes with a portion of OBibonate of soda 
eontamed in the blood, and drires itB earbonic aeid into 
the csells. 

4. The acetate of soda loses in its course thioagh the 
difierent secreting organs its acetic ac&d» combines again 
with carbonie acid after undergoing many deoompositioiis 

in its passage with the mass of blood through the body, 
and enters into the lungs oii its return as carbonate of soda. 

Is urea conUmed in tie blood ttfter the extirpation of 

the kidnies ? 

The authors directed tlioir aiteiition to tfiis point, which 
it is well known has been decided in the athrmative by 
Pre vest and Dumas, (Ann. de Chbn. xxiii.) 

On the 14th January 1832, the right kidney of a dog 
was removed, and in 14 days the wound healed. 

The left kidney was cut out on the Ilth Febmary, and 
on the 13th the animal died. The substanoes taken from 
its body which were subjected to examination, were : 1 . The 
liqdd vomited; 2. The blood collected from the great 
ressels, amounting to % ounces ; 3. The bile ; 4. The con^ 
tents of the small intestines. All these substances were 
dried separately on the water bath, and digested with hot 
water. The filtered liquid was precipitated by acetate of 
lead, and the lead removed by carbonate of ammonia. The 
fluid was evaporated to dryness, and treated with absolute 
spirits. The residue, after evaporation, was di.s!5olved m a 
little water, and evaporated with nitric adid in a glass tube. 
The solution from the blood produced, with a drop of nitric 
acid, a yellowish, wliite crystallized precipitate, which was 
collected on a filler, washed with cold water, and dried. A 
portion of it heated in a platinum spoon left a trace of car- 
bon ; another part, heatad with potash, disengaged no am> 
monia. A third portion was heated with water and car- 
bonate of barytes. The mixture was digested with ab' 
solute spirits, and filtered This liquid, which was not 
precipitated by sulphuric acid, gave by spontaneous eva^ 
poration, long colourless needles, weighing 2 milligrames. 
They were soluble in water and spirits ; were dissipated by 
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heat, and precipitated by nitric and tartaric acidd ; they 
consisted therefore of urea. 

From the Tomited matter urea was procured, but in such 
email quantity as with difficulty to be appreciated. A 
brownish flocky precipitate was obtained from the bile, not 
completely resembling urea. No precipitate eould be de- 
tected in the contents of the small intestines, or from the 
fisces. 

Thus, the result of the German chemist*s researehes is, 
that urea can be formed without the aid of the kidnies. 
The French chemists, Vauquelin and Segalas, found no 

urea in the blood of a dog 48 hours after the extirpation of 

tile kidnies, a circumstance which is probably to be ascribed 
to the short period which elapsed between the operation 
and the experiment. 

No urea, or sugar of milk, in healthy blood. 

Ten pounds of fresh blood from the cow, evaporated to 
dryness in the water bath, were digested with hot water, 
and again eyaporated. The residue was taken up by water, 
and precipitated by acetate of lead. The filtered liquid was 
precipitated by carbonate of ammonia, and evaporated to 
dryness, and the residue digested with absolute spirits. 
The latter process was repeated, when by evaporation, a 
combination of soda, with a fatty acid, remained. 

In the solution of the residue, nitric and oxalic acid oc- 
casioned no precipitate of urea, but they (Separated the fat 
acid (acid of oil?). It should .be obsenred that, by this 
process, they had previously ascertained ^ of urea, and ^ 
sugar of milk to be appreciable. It appears, therefore, 
that cow's blood contains neither urea nor sugar of milk, 
or at least, in extremely minute quantity. . 



Article XL 

Oil the Maynetic IiiteiLsity of the Earth. By C. Hansteen. 

(Poggendorff s Ann. xxviii.) 

The interesting phenomena of the declination and inclina- 
tion of the needle, lead us to the conclusion that in the 
southern as well as in the northern hemisphere, there are 
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two points, whieh appear to be the centres of the magnetic 

force. If we call these magnetic poles, then the earth 
possesses four poles. If the magnet is placed in the north- 
ern hemisphere to the westward of one of these points, the 
north pole is directed to the eastward; and if to the east- 
ward, it points to the west. When the intt iisity of the 
degree of the inclination is investigated round the pole of 
the earth in parallel circles, we find that it continues to 
increase until the meridian is attained in which one of these 
points lies, where it reaches its maximum. 

An important point to determine with regard to the mag* 
netism of the earth, is the degree of its strength or intensity. 
For a l(mg time it was disputed by the learned whether the 
magnetic force was eqnall j strong over the whole earth's 
snrfece, or was different in different places. Mallet who 
was sent in 1769, to observe the transit of Venus at Ponoi 
, in Russian Lapland, (Nov. Connn. Petrop. torn, xiv^ allowed 
magnetic needles of 6^ to move through an arc of 20** to 24°, 
and found that for the four first oscillations 14" less were 
required than at St. Petersburg. The ditierence, however, 
was so small that no inference couhi be drawn f rom it. 

The French Academy gave instructions to the mathema- 
ticiaos along witli La Perouse in 1785 — 88, to investigate 
the subject, and Lamanon* in a letter from St. Catharina 
stated that he had made a number of observations ; but 
these as well as his subsequent ones were unfortunately 
lost by the disastrous shipwreck. Ciqptain (afterwards Ad- 
miral) De Rossel made observations between 1790 and 1793 
at Brest, Teneriffe, Amboyna, Java and Van Dieman*s Land, 
and ascertained, that if we reckon the intensity at Amboyna- 
in the neighbourhood of the equator unity, then it will be 
at Teneriffe 1*3, at Brest 1-4, and at Van Dieman's Land 1*6. 
Hence, it is inferred that the magnetic force at the equator 
is smaller than towards the pole. But as there is a dift'erence 
of 5** of latitude In tween Brest and Vnu Dieuian's Land, 
the former being in 48* and the latii r in 43°, and as the 
intensity is greater at the latter than at tiie former place, 
it is evident that the intensity does not alone depend on the 

• This ill-fated individual t% Iio filled the situauons of Natural Philosopher^ 
BliiMralogist^ and Meteorologist, wee murdered by tiieiMttvee of Meenaa, llth 
Deeemberp 1787. See DOkm'a VoTage— Sbit. 
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klitnde, but that under one md tks Q«me latitude in one 
meridian it must be greater than in another. 

In 1 799 Humboldt found that the oscillations of the needle 
became constantly slower towards the South as far as about 
7' S. L. in Peru, where the needle remained horizontal. 
The direction of the maernetic force was also horizontal, 
Southward from this point it begins to increase. 

The smallest intensity l>eing taken as unity, then the 
greatest force was in Mexico 1*32, and Paris 136. 

Captains Ross and Sabine increased oar data with regard 
to the magnetic force, but from the ofaserralions of Bwery 
a^d Franklin, Hansteen conceireB that no accurate in^ 
ftffenoes can be dedueed, as the needles changed their mag- 
netie state. The results of these observations as well as 
those of Oersted and Erikson in Germany, France and 
England; of Keilhau^ Boek^ and Abel in Germany, lymA 
and Switzerkad ; of Keilhau m Spitzbergen ; of Hansteen 
in Norway, Sweden, Denmark and Finland; (Pogg. xiv) 
and of Sabine in Af'ricH, have iiiiorded materials for a mag- 
netic chart upon which the inten'^ities of the different paral- 
lels may be compared by what Hansteen terms isoclijimmic 
lines. From these it appears that the intensity in America 
in the same latitudes is nuicli greater than in Europe, and 
that the isodynamic lines running parallel with the equator in 
America and in the Atlantic Ocean, pass towards the North-^' 
east, bnt again in Europe resume their parallelism with the 
equator. The line which repiresentsi in the northern 
hemisphere, the intensity 1*5, a little to the nbrth of 
Havannah, winds to the north-east by Iceland, and then 
east between Spitsbergen and the NoMh Cape. This line 
of intensity again passes southward, and incloses the ^other 
magnetic nordi pi^e in Siberia. The definition of this line 
is in eonftjrmity with the obseryations made by Hansteen. 

Some time before Hansteen's tour in Siberia, Captain 
King who was sent by the British Government to examine 
the coast between Rio de Janeiro and Valparaiso, supplied 
with Hansteen s apparatus for determinint^ the intensity, 
communicated many of his ohservations, through the 
Admiralty, to Hansteen. Hansteen procured a very in- 
teresting suite of data from Captain Liitke, determined 
between the years 1826 and 1829, from Behring*s Straits 



1835.] Magnetic intemity of the Earth 9 

and Kamsetiatka, through tl^ Soutkem 6ea to the Philip- 
pines. Dr. Erman of Berlin, who travelled through 
Russian Asia, embarked at Kamschatka aud returned by 
Cape Horn, commuiiicated also much interesting matter. 
The Emperor of Russia sent a number of observers to the 
Caucasus, in 1829, under professor Kupfier. who were 
supplied with the proper instruments for ascertaining the 
magnetic force. Captain Frejeinet supplied xoateriaU 
likewise. 

Hansteen has fixed upon the smallest iDteiisity observed 
by Humboldt as unity, although recent renewrches have led 
to the belief, that thia is not the ibsolvite mintmnm, but 
that ife must look for iSm point in Sontheni AiHea. 

The point of greatest intensity is New York, where it 
amonnts to V8Q1. Yet this is probably not the nuaimum 
as the direetion of the line appears to indicate, that the 
intensity on the West coast of Hudson's Bay may be as 
high as 1'9. If we follow the GCy' of parallel from Hudson's 
Bay to Christiauia, it will be observed, that this Latitude 
cuts the different curves which indicate the intensities 1'8 

The isodynamic line of 14 which passes from Jamaica 
and the Azores through England to Christiauia, turns then 
easterly and cuts the 60 degree of latitude at St. Peters- 
burg* In this parallel a minimum of intensity is observed 
between Christiania and St. Petersbnrg in the meridian of 
Abo* Following oat this parallel to the eaat, the intensity 
18 found to increase, being at Bogealowsk 1*5, and at ISM^. 
east from Ferro 1*7. Between 120<* and 130^ it attains its 
mayimum of 1*72, and fhiifaier CMst it deereasea, so that 
abont 133* it is 1*7, and in the meridian of 168P 1-6. 

About 167" it reaches another minimum = 1*56 at Olu- 
torskoi. The greatest intensity observed in Siberia was 
detected by Lieut. Due at Wilwisk = 1*76. Hansteen in- 
fers from tliese (Ifitii, that in the northern hemisphere, 
two magnetic mean jtoints or poles exist, and that the 
Western Pole, in North America, exhibits a stronger .iu* 
tensity than the eastern one in Siberia. 

The observations with respect to the magnetic, foree in 
the southern hemisphere are extremely seanty ; those of 
King and Lutke only extending along the coast of South 
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America, while the whole of the Southern AtkntiCy be- 
tween South America and New Holland, is completely 

destitute of any magnetic notice. According to De Rossel, 
the intensity of Van Dieman's Land is 1*6. Tracing tlie 
60® ot" latitude from South America to New Holland, we 
observe that the intensity about the meredian 290" east, 
must be somewli;it nhove 1*5, and that it decreases to 0*9 
about 80° east fVdui Ferro. 

Under Van JDieman s Land, 170" east from Ferro, it ap- 
pears to be 1*7. Thus, it may be inferred that' in the 
flonthem hmisphere there are two maxima of intensity 
on these two points, where the declination and inclination 
of the needle haye indicated the existence of two magnetic 
poles. 

In the neighbourhood of the equator at Rio Janeiro, 
Bahia, the Island of Ascension, and St. Thomas, the inten-* 
sity is SB 0*9. Through these points, if a curve be drawn, 

indicating this intensity, it will cut the equator at SO** east 
from Ferro, and traverse Africa and the Indian Ocean near 
the equator, and thence will pass through Java and Sura- 
baya, where according to De Rossel it is 0*917. This 
line by reflection is curved to the south a«? far as 50''S.L., 
and gradually reaches Bahia. If wp follow a meridian 
from North to South, we observe that the intensity gradu- 
ally decreases, and again increases on the south of the 
equator ; but they differ much in different meridians. The 
intensity in the meridian 300« at New York is 1*8, (40» N.L.) 
and ro in S. L. in Peru. In the meridian 40° the greatest 
intensity is 1*55, while in 20^ or 30* S. L. the intensity is 
scarcely aboye 0*8, which appears the sinaller minimuni, 
using the term comparatiTely. Hence, the smallest inten- 
sity 0*8 in Africa, is to the greatest intensity 1*9 in North 
America, as 1 to 19 or 1 to 2*4. 

Another remark is that the intensity upon the whole, is 
greater in the northern than in the southern hemisphere. 
Thus we hud the intensity at New York in 40° North to be 
1'8, while in tlie sHine southern latitude in New Holland 
the magnetic force is only 1*57. The same fact holds with 
regard to the Siberian poie ; for on the borders of China 
south of the Baikal sea in 50° N. L. intensity is 1*6, but 
in, the same southern latitude only 1*3. 
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In the course of his inveBtigatioiiB upon the earth's mag- 
netism, Hansteen has made the interesting remark that the 
Polar lights derive iheir origin from the four magnetic 
points on the earth's surface, where the nmximum of inten- 
sity is observed, Hiul that the irregiihtr iiiovements of the 
needle during the appearance of the Northern lights, indi- 
cate the most intimate connexion between them and mag- 
netism. These movements of the nm«j^iiet a])})car in the 
same instant at distant |)laces, for llansteen observed on 
the 26th August 1825, at Tornea, a sudden diminution of 
the magnetic intensity, while M. AVago at Paris at the 
same moment remarked a great movement in the needle, 
and Holmboe at Christiania, and Herzberg at Hardanger 
noticed aurora.*' 

Lately it wss determined at the request of Humboldt, 
that magnetic observations should be registered every hour 
at Berlin, Freiberg, Petersburgh, Kasaa,and at Irkutsk an 
observatory is now in progress. 

It is a point of some importance to attend to the relation 
between tlie mean temperature of a place, and its position 
in respect to the map^etic pole. 

Mercur)' it is known freezes at Hudson's Bay in 55"* N. L., 
which does not occur in Euro])e. In his jonrney in Siberia, 
Hansteen bad the mercury in his thermometer frozen many 
days between Krasnojarsk and IVishne Udinsk. On tlie 
30th of January in 55''} ^.L. at Bagranowskaia, he froze 
three or four pounds of mercury. At Jakutsk in June 1829, 
Due and Erdman caused a well to be dug, and found the 
earth frozen at 30 feet, and where a thermometer fell below 
the freezzngpoint, while in the air itwas high. AtTumshansk 
(65^) Hansteen found the earth frozen considerably under 
the surface, while the temperature of the air was 25" R. 
(56^1 F.) in the month of June. At Terra del Fuego the 
climate is very severe, although this island stretches from 
23° to 55**, and is surrounded by the great ocean which tends 
to meliorate the climate. Hence it appears that ilie tem- 
perature in the vicinity of three of the magnetic poles, is 

* The discover);' of the intimate connexion which subsists betw^n the aurora 
nd inagnetin&, was denumitrated \j Dr. Dthoa as early n towards fb» «od of 
dial«teMiitiity,sotiiittiierenuurko^ oonndecedonljasftMii- 
inmtMik of tlie fret aseerteiaed by the EnglMi pbilosopher. — ^Borr. 

VOL. I. F 
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much lower than in other places under the same latitude. 
With the foiii'Lli magnetic pole in the Indian Sea, we 
require the observation that there is hi its neiglibourhood 
no other land in a more southerly laiitude than 30**. This 
idea of a connexion between the earth's magnetism and its 
temperature, lias been taken uji }>y Sir David Brt wstei" ; 
and in a copy of Hansteen's magnetic chart published ];y 
him in his journal, he has laid down two frigid poles in the 
northern hemisphere, the one in North America, the other 
to the North of Siberia. It may be asked, what is the cause 
of the low temperature at these points, and why does the 
magnetic pole change its, condition ? The principle cause 
appearsto be that the greater magnetic intensity, the inferior 
temperature, and the aurora borealis proceed from a peculiar 
dynamic influence in the internal parts of the earth, which 
is yet unknown to us. If we had observations on the annual 
mean temperature for 200 years in different parts of the 
earth, especially in the greater geographical latitudes, we 
should possess data to determine whether or not the altera- 
tions in the magnetic pole produced a change in climate, 
and also if such a connexion does exist between these 
phenomena. 

It is remarkable that in 182,5, althongfh Hansteen had 
previously paid orreat attention to the subject of the earth's 
magnetic intensity, he had no knowledge of a system fur- 
ther than that the intensity is greatt^r at tlie poles than at 
the equator. In 1830, he sketched out the system upon a 
small part of the earth a surface, and in the same year com- 
pleted his chart so far as observations allowed. Such is 
the consequence of the combination of men of power and 
cultivators of science. 



Abticlb XII. 

AKALTSES OF BOOKS. 

2\aitt experimental de JElectricite, et du Magnetisme^ et de 
leurs rapports avec les Phenomeiies Naturels. Par M. 
Becquerel, tom. i. Paris, 1 834. 

This is an interesting work^ and forms a concise digest of the facts 
which have been aflcertsined in the important faronch of science of 
which it treats. 
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The author dividcb the work into two parts. In the first divisioix 
lie oennden the general properties of tbe eleeliie principSe in rat 
and motioQ, as well as those relating to magnetism. In the seoondf 
he treats of their selations with diemical affinityj and their appli<m- 

tion to phospberesccnce, to «:po7itnneoHS actions nrid other phenomena, 
which seem to derive their oriifin from electricity. In the histo- 
rical preface with wliich the work commences, three periods are (^e- 
cified as forming distinct eras in the science. 

The first peEmdlM«mswith Thales, 000 yeen hehre l3ie Christimi 
era, tlie first indiTmal as far as we can learn from history, who 
ohaored the power of attracting light bodies, which amber acquires i 
when ex]-K>«?ed to friction, and terminates with tht^ £rre:it discovery of 
Gaivani in i^j^O. The second period extends from this discovery 
(inclusive) to 1820, when Oersted demonstrated the intimate con- 
nexion subsisting between electricity and magnetism. The third 
period brings the historj of deetridty and magnetism down to the 
present daj. 

Passing over this division of the treatise, which we ecmsider wdl 
worth perusal, we proceed to present a short outline of the applica^ 
tions of electricity to tlu explanation of natural phenomena. 

Phosphor eseitce, according to the facts which have been ascer- 
tained in reference to it, is produced in partieular bodies by : 1 . Heat, 
as eecurs in the diamond, when suhnikted to aconstderable tempera- 
twe, a fact observed by Boyle in 1603, and in anhydrous nitrate of 
lime, and likewise in fused muriate of lime. Many other bodies ex- 
hibit this phenomenon in these circumstances, as shells, sulphate of 
lime, caustic potash, sutla, and chalk. 2. Percussion, as adularia 
when struck in such a manner as to form fissures in the internal 
substance chalk. 3^ Friction* 4. Exposure to the light of the 
sun, as in diamonds wliich lose this property by calcination^ tubes 
of glass, &c. 5. Compression, which pxdtes a luminous appear* 
ance in all bodies, water especially when compressed in a tube 
with a piston exhibits this pro^>erty, and also olive oil , alcohbl, ether, 
acetic acid, sulphur, sulphate of magnesia, nitrate of potash, black 
oxide of manganese, mica vegetable charcoal, oxygen and common 
sir* According to Pearsall, chloro^liane which loses its phoq>ho- 
rescent property by heat, resumes this quality by exposing it to the 
action of a Leyden phial. 

This phenomenon, which is familiarly illustrated during the expo- 
sure to heat of fluor spar in a dark situation, and in the putrefaction 
of fishes, admits of explanation on the principle that light accom- 
panies the disengagement of electricity only when the latter possess^ 
sufteient tension^ and that it is owiug either to the separation of the 
two electricities at the moment when tfaej are disengaged, or to thdr 
action upon the surrounding bodies, in order to form a neutral fluid* 
When the two electricities separate by friction the chemical aclion 
of two bodies which arc in contact, it is impossible to collect the two 
fluids unless the two bodies arc nol g( (h1 conductors, because they 
are so r^idly reinstated, that the two surfaces cannot accumulate 
enough of eleetricttj to procure for them, on account of the ocmduct^ 
ing power of die hody, enough of tension to produce the lundnoos 
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phenomena. Tlius good conductors are not phosphorcsi tut, but bad 
conductors are ]ii issesspd peculiarly of the property of phosphorescence. 

Heat in dclaLiuir the ultimate particles of certain bodies^ deprives 
them of tbeir equmbrium, wad produces electricity ; but in some cir- 
cumitanoes a change in the state of their aggiegation is occasioned by 
tile same agency, which is a very productive cause of electricity. 

State of the fslobe at its formation. — This is delicate in-ound to 
specukte on. M. Becquerel's explanations do not appear to be suited 
to the object to which they refer, but on the contrary, are bold and 
even rash. For the sakej however, of giving some insight into the 
. dtebsles which are now emanating &om chemical geology upon such 
an interesting topic, we shall prooeed a little farther with the sub- 
ject. Geologists in general consider that the sedimentary deposits 
whose layers are more or h^ss inclined to the horizon, have been dis- 
placed by subterraneous agency, which has acted after their formation, 
and given to the different elevation on the ^lobe particular chancten. 
These canses having acted at different epochs, it is obvKrtis that several 
classes of mountains have been elevated which are distingnished by the 
direction of their course. Von Buch has shewn that the soil of Ger- 
many may be divided into four systems, and Elie de Boumont has 
endeavoured to classify the successive elevation of the European 
mountain ranges by referring them to twelve epochs* In the Alps 
the secondazy and tertiaiy beds are inclined, wh^ in the Vosgesand 
England all the formations superior to the coal axe nearly horiaontal, 
ixom which drcumstance and others of a similar nature, Beaumont 
has obtained an argument of no small importance to his theory. The 
systems which he enumerates are : 1. of Westmoreland" and Ilunds- 
ruck. 2. Of Ballon (Vosges) and Boccage (Calvados.) 3. Of the 
North of England. 4. Of Pays-Bas and S. Wales. 6. Of the 
Rhine. 6* Of Thuringerwald, Bohmerwald and Morvan. 7* 0£ 
Mount Piles, Cote d' or and Erzgebrige. 8. Of Mount Viso. 9. Of 
the Pyrenees. 10. Of Corsica and Sardinia. 11. Of the E. Alps. 
12. Of the principal chain of thv Alps from Valais to Austria. 

Gneiss and granite are tlie rock^ which have disturbed the newer 
formations, and protrude through theui in the form of peaks If we 
could determine in what state these important constituents of the 
globe existed in the internal part of the earth, and with what they 
were associated, a great stqp would be gained. Our author how- 
ever has not waited for any accurate knowledge on this head, but in 
company with IM. Ampere has proceeded to theorize. 

He considers the earth to have been primitively in a gaseous 
state. By the radiation of the heat into the regions of space the 
temperatuite of this mass of elastie matter was gradually diminished, 
condensing the different bodies according to their refractoriness and 
density. The metals would be first deposited, and would form an 
immense bath in the centre, from %vhif h an enormous heat would 
emanate, to retard the condensation of t lie other vapours. 'I'he lii-st 
nucleus would be formed of unoxidi/^cd metals, after which less 
fusible substances would- be deposited, producing new compounds, 
l^otassium and sodium, in consequence of their strong affinities for 
a number of bodie|y are convenient substances for effecting powerful- 
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results in these successive changes. The temperature eoutinuing to 
lower^ oxygen, hydrogen, and non>metallic bodies would act upon 
each other^ and give ori^n to water and addsj which would produee 
a multitude of comfaanatumi. The fint re-action upon the allo^a of 
potassium with the more combustible metab would be strong, and 
give rise to heat sufficient to volatilize again many of the condensed 
bodies. At this period, the saiiiip and earthy bases would l>e formed, 
and the oxygen having been absorbed by a great number of bodies, 
much azote would remain, in omsequence of Its weak affinity for the 
bases. As the diminution of tempen^ure always continued, the 
crust formed over the metallic bath would occupy less space, and 
give rise to contractions and elevations which would produce the 
mountains according to Beaumont's explanation. The waters he 
conceives which began at first to cover the earth's surface were 
strongly acidulated, aud iu filtering through fissures in the crust 
would he accumulated in cavitieB^ mm whence they would fall on 
the fused metals, and give rise to earthquakes and volcanoes. Theae 
actions being frequenuy renewed the crust of the earth would in- 
crease in thickness, and would allow liquids to pass with greater 
difficulty, and eruptions would then become less frequent, in conse- 
quence of the diiniiuition of atmospheric temperature. '1 lien i)egan 
organized beings tu appear in the form of munocutyledonous plants 
of colossal dimensions, flourishing in an atmosphere possessing a much 
greater proportion of carbonk wad than now exists in it, an idea 
which is strengthened by the circumstance of the contemporaneous 
limestone containinf; shells of molluscous animals. 

In the last of the transition ffirniations we meet with remains of 
zoophytes and molluscous animals, then fishes, reptiles, l>irds, and 
mammiferous animals. The air being purified, and the earth having 
acquired greater stalnlity, man appeared to rule over the hitherto 
spiritless g^obe. The world being thus formed, dinntegration of die 
elevated matter, by electric, chemical, and other agencies, a^nds an 
explanation of the newer deposits. 

V olcanoes. — The products of Vesuvius are lava, sometimes gra- 
nite, mica slate, sulphurous and muriatic acid gases, sometimes car- 
bonic, rarely azote. In the fissures of the rocks are found common 
sait, sal ammoniac, chlorides of copper and iron, boric add, suljphur, 
sulphuret of arsenic The volcanoes of America emit gttes, dinering 
msk those of Vesuvius : Talima affords vapour of water, carbonic 
acid gas, and sulphuretted hvdrogcn, as well as those of Purace, 
Pastoe, and Tuqueres. Humboldt relates that a shower of fisli was 
discharged by a Mexican volcano. The most plausible theory con- 
siders these phenomena to be connected with a communication existing 
between the seats of volcanoes and the waters of the ocean ; for the 
qHM^ when these eruptions were common, was wha& the communi- 
cation was more easy. Then was effected that great dq^ssion in 
the West of Asia, whose lowest level is the Caspian Sea, and Lake 
Aral, (50 to 30 toises below the surface of the ocean) which extends 
from Saratov to Orenburgh, and appears to have an intimate con- 
nexion with the elevation of Caucasus and Hindoukha. This bason 
or crater resembles Hippardius, Archimedes and Ptolomy, on the 
surfine of the Moon, which are thirty leagues in diameter. 
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Tem^rud Heai.^Th» fiKta wHh wkidi we ne •! praMnl «o- 
qnamted tend to prove that eregf pbce on tfaa nifftoB of tbe |^bo 

has an invariable mean temperature. The mean temperature of the 
equator is between 81 '5 and 82'* 4, being modified by the great extent 
of the equatorial seas. The entrepid northern navigators liave found 
a great diiierence, in the same latitude, between the temperatuxev 
on land and in the open tea. At MdYiye I^* the mean heat was 
— 18<> 5a, while in the open sea it waa— 3. Calculating from 
these data* the temperature of the pole would be — 25** or— 30°. 

It is remarkable thnt thme places which are situated on the same 
isothermal line do not present the same vegetable prdductions. 
Hence, some have divided climates into constant, where tbe tem- 
perature li Bieady during the year, variable, and esoewTe^ whidi 
compvehend thoie where the diflmn e e s axe wmj great. Canuut in 
1671« had remarked that under the Ohnervatory of Paris, the tern- 
peraturc was steady during the whole year ; and the obsjervation has 
been confirmed, the heat being determined to be 11<» 82 (53* F.) 
Cordier haj» inferred, from his researches on the temperature towards 
the interior of the earth, that beluw u particular point whan tlM 
temperature is akead7> the heat incieaaes with tiie depth, to the 
amount of I'' for every 35 to 90 metres. 

M. Fourier has demonstrated that the cooling of the gLob^ if 
0W^ a fact is admitted, must be very slow, being less than 
of a centigrade degree for a century ; and he has drawn these conse- 
quences : 1. All the heat below a particular point where the tem- 
perature is steady, ha<5 been possessed by tlie earth from its com- 
mencement. 2. This heat is intense in the nucleus, and at a certain 
distance from the centre it begins to diminish by regular laws up to 
the steady point. 3. Theii ter uil equilibrium changes with time, 
and ¥nll continue to alter until the whole heat is dissipated, but this 
process is going on in uti extremely tardy manner. 4. The heat de- * 
rived froin the interior cannot appreciably modify that of the surface. 

llumbuldt has observed that in IMexico the decrease of tempera- 
ture is not proportional to the height ; and Boussingault has found 
that in twenty-three years the sources of the Mariara have increased 
in temperature from 59^ 3 C to 64'' ; and those of Strincheras, from 
90° 4 to 92" 2. The diurnal variation of the thermometer at the 
ccjuator on the sea is 1" to 2 ' , while on the continent it is 5° to 6^ 
At the equator the ocean's surface is hotter than the air ; but at the 
poles the reverse i^i the case.* Between the tropics, the heat dimi- 
nishes with the depth ; on the polar seas it dimixushes as we descend. 

Such are some of the prindpal drcumstanoes bearing upon tetres- 
trial heat with which we are at present acquainted . 

The formations of which the i^lobe i» composed is the next subject 
which our author takes up, after speculating upon the method in which 
it was consolidated, applying known agcuts to the explanation of vol- 
canic phenomena, and tracing out a sketch of the facts which have 
been ascertained in reference to terrestrial heat. He first notices allu- 

• Tn lat. 2*>9' N., Ion-. '20^ TyQ W., I found the temperature of thr> Af';intic 
Ocean 79«>d, that of the air bemg 7^^> j and in 2*20 S.L., 59».V E.L. the thermo- 
nratar stood in the air at 80*, md in the Indiia Oo«in st SMr^Entr. 
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^nal deposits which arc in process of formation, consisting of peat, 
marls, grave i, stiilactities, pisolites, and travertines. He then passes 
to mineral waters or salt springs, which are so influential in bringing 
op ftm conndenble depths suaUe nltt. In thae m finmd av- 
honate of soda, boftz, alum, depontodin the fissures of nN^ nitnite 
of loda 88 in Peru, nitrates of potash, lime and magneda, as In 
Himtfnry, Ulcraine, Podolia, &:c.; sulphate of magnesia, sulphate and 
CLirbonate of lime. These substances seem to he deposited by the 
water when traversing fissures of rocks, and which action is more 
energetic in proportion to the increase of temperature. The quantity 
of salts Inought bjr ^ese means is mueh greater tban one without 
consideration would infer. The Carlsbad water discharges annualljr 
746^ pounds of carbonate of soda, and 132,923 pounds of sulphate 
of soda, m addition to numerous other substances. Now, the ope- 
ration of sol u lion must be ciici ted by the electro-chemical action of 
the thermal waters upon the rocks, at a greater or less distance f rom 
the earth's surface. 

The origin of die ocean's saltness has attracted the attention of 
many, but little lig^t has been hitherto thrown on this suhjeet. It 
is, however, apparent that the quantity of saline matter varies on 
account of the proKimity of rivers ; thus, the Baltic and the Black 
Sea are ^veaker than the ocean, and still more so than the 
Mediterranean. 

From Boussingault's obserTations, it appears that the temperature 
of hot springs diminishes with the height ; and hence, he infers that 
they have Sieir origin in the volcanic fires. He found that the 
mineral waters near volcanoes contained sulphuretted hydrogen and 

carbonic add, the identical gnses which were detected among the 
vapours emitted from their corresponding volcanoes. The carbonic 
acid he considers as the product of the calcination of carbonate of 
lime and soda, or of their rMCtion upon silidous or aluminous sub- 
stances, uid the sulphuretted hydrogen- may derive its origin from 
the re-acttoh of the vapour of water upon sulphuret of sodium. 

The rocks of the tertiary formations are in general calcareous and 
silicious with a predominance of magnesia, especially where the 
gypsum appears. Under this head are included the new formations 
characterized &u haiujily by Mr. Ly eii, and to whose work it is proper 
to refer tiie reader mr accurate aiid interesting information. 

Tlie secondary rocks indude the chalk, which is the result of 
chemical ]pfedpitation, the oolites, a sedimentary group, as well as 
the muschelkalk and zechstein. 

In the transition rocks, the conl, according to Deluc, has been 
formed at a slight elevation above the sea like turf, and has been 
submerged and covered by the sand of the ocean. If these waters 
are supposed to have home alon^ with them earthy matter of an 
elevated temperature, an explanation will be afibrded for the absence 
of aTiimaU in these rocks. The. water under which the coal was 
formed must have possessed the property of holdini; iron in solution, 
as is apparent from the quantity of iron-stone which usually, accom- 
panies coal. Hence, the atmospheric pressure may have been greater. 

The formations which derive their origin from the greatest depths^ 
are obviously granite, mica slate, and the rodn usuuly termed pri- 
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taasj. The porphyries, eupiioiides, or compounds of jtuie and dialr 
lage> serpentines^ falack porphyxy, or ophites and-ddioiitites, are more 
variable in their pontion. 

Among vokaaie products the trachites are coniidered most an- 
cient, and arc sometimes stratified. The traps, or basalts afford 
many minerals ; the lava group contain also many species. Both 
.£tna and Vesuvius have been known to eject granite, in addition 
to the puiveruiciit and buiid luatier which tiiey continue to emit at 
Intervus. 

Decamyoeition of RodtM — F>tiw.— »Accofding to Beoquerei, 
veins axe not to be conridexed as products of one general catiae, but 

of a concurrence of several causes. The veins in the most ancient 
rocks are smaller than in the newer rocks, the hirgest existinp^ in the 
schists and transition limestones. Werner considered that rocks were 
decomposed by two acids: 1. By carbonic ucid as when granitb 
and ^ei» or fdspar alone are decompoeed and form kaolm. 2. Sul- 
phuric add derived from pyrites, as in veins of febpar, mica^ and 
amphibole. Arsenic acid he considered produced a similar effiwt* 

M. Fournct, who has paid much attention to veins distinguishes 
two kinds : those of igneous origin, such as porphyrit s, trachites, &c. 
in which the silica has formed combinations by means of heat ; and 
those of aqueous origin, as we see illustrated in mineral waters. To 
exemplify the former, he cites those instances where solphuret of 
iron^ silica, and iron pyrites have been deposited upon the fragments 
ctf primitive rocks, and with regard to the latter, he mentions cases 
where talc and mica are changed into a grey substance, and granites 
where felspar is altered into kaolin, likewise talcose schists where 
steatite is isolated in veins. In the veins of Pout Gibaud, he ob- 
served four other epochs. At the second period new branches were 
formedi which were filled with secondary and tertiary products^ 
espedaUy quartz, but likewise sulphurets, which have formed alter- 
nating semes of pyrites, galena, and hyaline quartz in small crystals. 
A third period distinguishes a dilatation which disturbed the sources 
of the galena and introduced solutions of sulphate r f ]iar}'tcs. At 
the fourth epoch, the incrusting power of these sources appears to 
have been enfeebled, when p3rrites and minute veins of carbonates 
were deposited. The fifth epoch was contemporaneous with llie 
basaltic eruptions. It is obvious, that for an explanation of the mode 
in which these veins are filled, we must have recourse to chemistzj. 
• Thus, hydrate of iron proceeds frmn the dccomposuion of pytites; 
the powder of hydrous oxide is derived from the decomposition of the 
carbonate, galena is gradually converted into a black pulverulent 
substance, which gives birth to blade and white carbonate. With 
n^gprd to the formation of rock-salt, Dumas has observed that in one 
variety of it which decrqiitated when placed in water, the cause 
was attributable to hydrogen which condensed in its cavities. 

Granite. — Saussure attributed the decomposition of this rock to a 
corrosive juice which dissolved the gluten uniting all its parts. 
Vanquelin and AUuan traced the cause to disintegration of the rock, 
and we removal of the alkali in the fehtpar by water. But Berthier 
has shewn that silica as well as potash is removed, a silicate of 
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potash diflappeaiuig and aQkate of alumina ranainnig* Felspar is 
probably one of those bodies whose particles are placed in sadi inti- 
mate union that acids have no effect upon it until it be exposed to 
electro-chemical afj;cncy. Ft urnet has obst rvcd three prelmiiuary 
stages in the decomposition ot granite. 1. A su^rior zone of a red 
or yellow colour^ indicating the peroxidation of iron. 2. A middle 
loiie of a deep green oolmtr. 3. An inftrior aone, presenting all 
the characters of a perfect granite, but falling to pieces when touched. 
He accounts for the successive decomposition from the surface, inter- 
nally to dimoq>hism, which has changed their crystalline texture 
like arragoiiitcs and laumouites. Gustav. Rose has produci'd 
pyroxene and umphibole -ds instances of this dimorphism, of which 
some result fiom rapid, others firom slow cooling. 1^ theory of the 
felspar decomposition Foumet sums up shortly. The iron is per* 
oxidized, carbonic acid is absorbed and takes ^ place of the siUea, 
which, being set at liberty in a gelatinous state, dissolves in v/ater, 
or alkaline carlxjnates, and gives origin to crystals of hyalme quartz, 
iorites, agates, opal, calcedouy, and silicates, as chabasite, mesotype. 
' This l£eory« however, rests upon two suppositions which have not 
yet been demonstrated. 1 . That igneous rocks do not acquire a state 
of permanent equilibrittm, and that they exhibit in the course of time 
an effect of dimorphism, and 2. that carhonic acid is absorlxjd by 
these rocks. The latter appears to be strongly exhibited in Auvergnc, 
where numerous mineral springs, which escape from granite iissures, 
act upon the rocks, and form small irregular basons which they fill 
with hydrous pero&ide of iron. 

Sparry iron are. — Granite before it decomposes disintegiatas, 
but the iron ore retains its form> and yet changes its chemical nature. 
Becqnerel has examined the process of the decomposition of this 
mini ml in Isere, and he has found it entire when preserved from the 
contact of air and water. In Dauphine it is decomposed in such a 
manner as to give out heat and light, which burst into flame and 
ootttinue to bum. The inhabitants regard the presence of these 
flames as a decided proof of the existence of rich mines of this 
mineraL The mineral contains carbonate of manganese and mag- 
nesia. The iron and manganese change into hydrates, lose their 
carbonic acid which combines with the magnesia, and renders it 
soluble in water. Water is decomposed to ailbrd oxygen to the 
hydrate, and the hydrogen inflames aflter overcoming an immense 
pressure. 

According to Cbapert, when some of the minerals accompanying 

this iron ore are roasted, and left to spontaneous action, after some 
days, sulphate of magnesia and iron, and airhouatc oi' rt pper appear, 
fiEicts of great importance in electro-chemistry. Four kinds of pyrites 
accompany tins ore, which give origin, to 1. Neutral sulphate m iron. 
2. Earthy sulphate, a yellow substance, resinous or earthy. 3. Ochze 
proceeding frmn the action of air upon the neutral sulphate ; besides, 
sulphate of iron and alumina, manganese, lime, zinc, Sec. 

Lavas. — Granite decomposes readily in contact with hay-salt, as 
is evinced in Scotland and Clermont. The facility of the decompo- 
sition ot lavas varies with their composition ; thus thepyroxenic rocks 
of Auvergne decay more rapidly than the Labradofe masses of 
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Como. Wack6 is a rock formerl th« action of water u^uu these 
rocks^ and contains calcareous spar^ zeolites and pipeline. 

Th&n IS feason to think that the ciTstels whidi aie Ibund in hi^- 
sdts, ba:ve heen deponted after the consolidatioii ef the neks in which 

they are founds because most of them are altered by a strong heat, 
and lose their water of crystallization. Foiirnet attributes the for- 
mation of zeolites to the transportation of the elements by water from 
the neighbouring rocks. 

OrgmUe nuUter. — The mode in which orsanie matter undergoes 
deoompositioii has not been much studied^ bat a few earious nets 
have been ascertained. Davy found the nwntiscripts of Herculaneum 
converted into a kind of turf, the leaves being united into a single 
mass by a p^uliar substance, formed by the chemical chtincrc!^ of the 
vegetable matter. The ^^uano in Peru is found in deposits of 50 or 
60 feet deep^ and is formed of the excrement of herons wiiicii inhabit 
the coast. 

Necker de Sawsuie has obsnred the teelh of the urmt» spUmua 
in the mines of Carmiola, corroded as if hjr an acid. Turpin has 
noticed the egg of the garden snail to be covered on the interior 
surface of its envelope, with rhombohcdral crystals of carbonate of 
lime. The cellular tissue of the ( ictus, and the medullary tissue of 
palms contain oxalate of lime in crystals. 

JVtCrt/f caftbn.— When distiUed water is placed oyer plates- of 
inn^ lead, sine, or tin, ammonia is formed in consequence of the 
oomUnation of the hydrogen of the water with the aaote of the air. 

Vanquelin found ammonia in some rusty spots on a sabre^ which 
had been t ruployed by an assassin, nnd that other traces presented the 
same substance. Protoxide of iron, yenite, earthy oxide of iron 
heated in a tube^ give out auuiiuoia. Auimunia was detected in the 
fermginous water of Passy after evaporation. Bonssmgault has 
observed it likewise in coddiaed iron h^ taking a fragment of itj 
treating it with dilute muriatic acid, evaporating the washings, and 
hentiniz; the residue with quick-lime in n tulie, using the precaution 
to moisten them with water. Faraday obtained ammonia, by heating 
ainc foil in a glass tube with potash. The experiment succeeded 
even in hydrogen gas. Potassium, iron, tin, lead, and arsenic like- 
wise affiwd imich of it, with soda, lime, barytes or potash. Tiie 
ulk lilies alone do not yield it. 

The formation of saltpetre has long been a subject of interest. 
Dumas conceives that the presence of organic matter is not essential. 
Claubry attributes its production to the action of an add moisture 
upon airbonate of lime. 

Foumet thinks that nitric acid may be furmed without tlie pre- 
sence of orj^snic matter, by the re-action alone of the elements of air 
and vapour of water. For according to Saussure^ <nqrgen is more 
condensable by porous bodies than azote, in the proportion of 6'5 to 
4'00 ; ;md Gay Lussac and Humboldt have observed that air dis- 
eng-aged from water by boiling, contains more oxygen in proportion 
to the slowness of its extrication. The result is that oxygen is not 
only retained with a greater power, but the composition of the last 
portions of the air approaches protoidde of asote. Foumet has con- 
cluded, that the united action of porous bodies and of water upon the 
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etemfints of air, would prodiMe •! first, protaKUe of aiote ; then 
mtiate of ammonia, wbicb when decomposed, renlvea itidf into 

protoxide of azote and vapour of water. The nitrate acts upon the 
alkaline cnrbonntes and forms nitrntc of potash, whilo tlic ammonia 
is disengaged in union with carbonic ;icid. IFc ap])lics his theory to 
explain the production of nitrate of ammonia, dissolved in rain by the 
€leetnc agency. He concludes by ofaservine, that in every electric 
chemical action, however feeble it may be, vt water is decomposed in 
contact with air, ammonia is formed. 

La.'it o;eolo^ical retHdution. — Becquerel endeavours to calculate 
this period, by a method which it must be allowed is extremely 
vague. He tinds that the cathedral of Limoges, which has stood for 
four centuries, and is built oi granite, is decomposed on that side , 
where the winds and the rain beat to the d^th of lines, and that 
the rodt in situ is dislntegiated to the depth of 5 feet or 720 lines. 
If both have prq^iressed at the same rate, he oonodves that the rock 
in its natural place most have been deooniposuig for above 02,000 
jean. 

Terrestrial magneli&nu — From the facts which have been 
brought forward by Humboldt and others, it appears proper, that 
experiments should be made upon the magnetism A the rocks, whidi 

constitute the fiinnationsof the country in which the experimenter is 
placed, or at least to determine at what point the extent of oscilla" 
tions diminishes w^ithout changing their number. 

AtmoMj^heric electricity, — Snussnre has shewn that in suninier 
the clectricilY of the calm air is much weaker thuu in winter ; and 
that the apparsnt finoe of dcctridty, de^ds not so much on the 
absolute height of the phioe of observation as upon the relative 
height, or on the insulation of the place. Disseminated as this prin- 
ciple is throuirh the medium of the vnponr of water, it is highly 
probable that it exercises no inconsiderable etiect on the plants and 
animals which are of necessity subjected to its influence. 

Becquerel terminates the first volume of his work, with some 
remaihs upon tilie agencies which the decomposition of some rochs 
and the formation of some insoluble compounds waj be explained, 
which comprehends a recapitulation of some points. But he shews 
more particularly, how electro-chemical action oj^erates in producing 
many minerals. Phosphate oT iron in mines and crevices he con- 
siders to be the result of the action of electricity, which is disengaged 
during the pcraddalion of iron and the deoompontion of organic 
niatter. The fimnation of the chromate of lead as it exists native, 
may be imitated by treating a solution of nitrate of lead with chalk 
and then with chromate of potash. In the course of a month or two, 
crystals of chromate of lead were observed on the surface of the 
chalk. By mixing sub-nitrate of cop|)er, with arseniate of copper, 
a double arseniate of copper and ammonia, and of aHeniate of lime and 
ammffnfa ia firmed. The ze-action of bi-caibonate of soda upon 
gypsum gives origin to carbonate* of lime which oystaUixes, sul- 
phate of soda remaining in solution. 

A siipplenn-ntary chapter is appended, crmtaining a short outline 
of the iuterestiiig electro-chemical researches of Dr. Faraday* 
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Article XIIL 

SCIENTIFIC INTELLIGENCE, &C. 

I. — Method of destroying Mice ^c, in their lurking j^laces. 

{Ann. de Chim. xlix. 437.) 

M. TaxHAXD, in 1833, nibmittedto the Academy of Sciences a plan 
for destrojrmg noxicnis animals, when they have taken refuge in their 
hiding idaces. The'iattrument of destruction is sulphuretted hydro- 
gen, which he had remarked to be peculiarly deleterious to animal 
life. Animals when allowed to breathe the pure gas fall down as if 
struck with a bullet. Even when considerably diluted with atmos- 
pheric air, the effects are deadly. A horse dies in less than a miuute, 
in air containing of this gas. A dog of moderate size is speedily 
killed in air containing ^ while a greenfinch expires in a few seconds 
in air possessing of sulphuretted hydrogen. Influenced by these 
facts, the French chemist proposed the employment of this gas to 
seven! individuals for the purpose of extirpating noxious Terming 
bat his suggestions being treated with indiflerenoe, he determined to 
put the method in praetioe bf hiS'Own experiments. 

His first trial was in an apartment infested by rats, which shewed 
themselves occasionally during the day, and at night were actively 
engaged in plundering a chest of oats, to which they had access 
through an aperture of their own formation. The holes by which 
they retreated amounting to 18 in number^ Thenaid adapted to each 
of them in succession retorts capable of ocmtainhig half a pint mea- 
sure, by introducing the beak of the retort and filling up the interval 
round its neck with plaster. Sulphuret of iron was deposited in the 
retort, formed from a mixture of iron filini^s sulphur and water, and 
dilute sulphuric acid was introduced by means ot u tube placed in 
the tubulure. The sulphuretted hydrogen was disenga^d with 

Stat rapidity, and in a few minutes not a rat remauied alive in the 
ilding. His next experiment was in an old abbey where he was 
equally successful, and having opened up part of the wall he found 
many dead rats. He recommends the application of this method to the 
destruction of moles, foxes, and all animals which cannot be extirpated 
by the usual means. Thenard then gives popular directions for the 
formation of the materials required to produce the gas* 

Mix 4 parts of iron Blings, 3 parts flowers of sulphur in a mortar 
with a pestle. Place the mixture in a convenient vessel, and 
moisten it with 4 parts of boiling water, stirring it with a piece of 
wood or glass. Add gradually afterwards 4 parts more of water, and 
introduce it into the retort. Pour upon the mixture common oil of 
vitriol diluted with five times its volume of water, and continue to 
add it ^dually till the efiervescence ceases. Should any of the gas 
escape into the apartment and occasion inconvenience, it may he re- 
moved by dropping a little sulphuric acid upon bleaching powder. 
The holes should be closed immediately, to prevent the disagreeable 
efict of the putrefaction of the carcases of the aoiuudis which have 
thus been destroyed. 
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11. — Fresh Water formation in Greece irith Lignites. By 
M . Theodor e ^ I RLET. ( Aunoles des Sciences NaturelleSj 

torn. XXX. HiU.) 

In 1830 a report was vcn,' rjenenilly spread of the discovery of coal 
in Greece. M, Tiicudore Virlet, who was in that country suou alter 
the ooal was said to have been observed^ proceeded to the spot for the 
puzpose of ezammiiig into the truth of the report He visited the 
Bporades Sc/itcjitrionalea or Devil's Ardiipelagp> situated at the 
mouth of the GuUs of Voloand Salonica, near the coasts of Thessaly 
and MiK cdonia, where it was said coal existed. He found the islands 
of Skiatiius, Skanzouru, and Diodelphia tu consist of primitive rocks, 
thoie of Xero, Xera^ Panagia^ Jaoura, Piperi, &c to belong to a 
calcareous fonnatioo. In the island of Skopdoa the latter rests on 
day slate, and in some respects agrees wnth the transition limestone^ 
but the existence of a number of fossils and especially Hippurites 
semicosfellatfT. proves its distinct nature. TornateUa prieca, and 
Turrit Aid nuttqua Desh are like^vise met with. 

Iliodroma is a long, narrow, inountainous island which ccmsists of 
three formations: 1. Mica-slate, clay-skte and Umestone. 3. Blue 
and grey limestone. 3. Afresh water tertiary fbrmation containing 
lignites which occupies half of the surface of the island, and was miS" 
taken for coal. T]i c 1 n wer portion is situated 200 or f^)0 metres above 
the sea, and is constituted ot blue or green marls witli a great deposit 
of fresh water and land shells belonging chietiy to the genera Fianor- 
bUjPcUudinajHelix. Over these marls lie thin strata of marly lime- 
stone without fossils, hut containing an irregular bed about 3 feet 
(Paris) thick of lignite^ in general mixed with clay and shells. Above 
the lignite grey marls occur, filled with the debris of fossil vegetables. 
The whole of the formation is about 190 £nglish feet in thickness. 
Among the fossils obtained from this formation, the most numerous 
belonged to what jM. Adolphe Brongniart who examined it, has 
termed J^Oxodium Burcpi^um, It £u also been found at Como- 
thau in Bohemia, and at CEningen near the lake of Constance. It 
belongs to the order Comiferse, and is characterised by long sleiider 
branches , subglobose cones^ with leaves spiral or sometimes arranged 
in three rows. 

Virlet considers this formation more ancient than that of CEningen, 
and contemporaneous with the dislocation of strata which produced 
atud Hardraelles, and with the eonesponding formation in Switser- 
land* and the marine deposit of Gcmpkolitee in the Morea. 



III. — Oil extracted from the Spirit of Wine of Potatoes. 
By M. J . Dumas, f Ann. de Cfttmte, Ivi. 314.) 

Phi:;viou8 to rectification, spirit of wine whether it be obtained 
£Nnn nudtor potatoesi possesses a peculiar taste and smell which is 
removed by distillation frequently repeated. It has been long known 

that these properties depend on a peculiar oil, and its presence was 
first detected by Scheele. Fourcroy and Vauquelin proved that the 
oil was not a product of fermentation, but that it existed in grain 
and could be separated by treating it with water^ and taking up the 
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from the liquid by dcohol. M. Payen has shewn that the seat 

of this oil is in the tegumentary part of the fecula of pntrttoes. Those 
who have examined the oil procecdinir from the spirit of barley, de- 
scrilx? it as capable of crystallization, volatilizing with difficulty, un- 
dergoing alterations by distillation, and ituiining paper permanently. 
PeUetan fwxoiSi m the oontmj, the oil fiom t£ apirit of potatoes to 
lie a true essential oil. Bamas examined a specimen from the manti- 
Austorjr of Dubninfaut; it posseflsed a reddish yellow colour, and a very 
disagreeable smell. When one breathes the air charged with it, 
nausea aTtd hearl-ache are produced. Carbonate of potash diminishes 
the odour considerably, and when distilled with it renders it analogous 
to that of nitric ether. In order to free it entirely from alcohol, it is 
necetiaiT to disdl cautiously, and olitain a xesidue pure oil boiling at 
IW {2d&* F.) or 132» (mi") the alcohol passing over first. Dumas 
suggests that although bearing some affinity to alcohol and ^lier, it 
may belonc^ to the family of camphors. The density of its vapour is 
3*l47«or calculating from the composition 3*072. It consists of:— 

Carbon .... 68*6 

Hydrogen . . . 13*6 

Oxygen .... 17*8 



IV' . — Mode of Detecting some Organic Acids. By H. Rose, 
(Poggendorff's Annalen. xxxi.) 

Tabtaric, racemic, citric, and malic acids may be readily detected in 
the following manner : dissolve them in as small u quantity of water 
as possible, and add to the sdutioit an excess ti Inne water, so that 
reddened Utmus paper may become blue. 

Tartaric and racemic acids form a precipitate in the cold state* 
That produced by the tartaric acid dissolves completely in a small 
quantity of a solution nf ammonia, while that of the racemic acid re- 
mains insoluble. Eutli acids can likewise be readily distinguisiied 
by their treatment witli a solution of sulphate of lime, when after 
some time xacemate of Ume is depositedj whUe the solution of tartanc 
acid is not affected. 

The solution of citric acid yields no precipitate with lime m^t^in 
the cold state, but when heated, a considerable precipitation occurs. 
If a small quantity of a very dilute solution of citric acid is mixed 
with lime water, a precipitate falls by boiling, which is taken up by 
allowing the solution to cool. The solution of malic add occa^ons 
no piedpitate with Ume water, dther in the ocdd or ly boiling. For 
these expeiiments completely saturated lime water should be em- 
pk^ed. 



V,— Jnw Mine of JRaneU. By M. Dufrenot. 
C Aim, de» Seieaees Ndtur^leg, xxx. 59.) 

Tm» fbsmatioa of Vic Bessos, consisting of a compound of white 
sacchaniid limestone, blade compact limestone, shistoee limestone, 

belongs to the inferior portion of the Jura formations. 

The Hematite of Rancie contained in this deposit, is disposed in 
layers, and is connected with the granite at a little distance from 
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the mine, and ha^ been introduced into the lias formation at the 
period of the upheaving of the Pyrenean granite. The saccharoid 
Umettone of the Valley of Sue owes its texture to its position in 
contaot with Um gnnite. 

The limeilone oontaias Peeien equinaHtU ; Ter^a/htlae and 
Beiem9dte8, 

VI. — Geological position of the Cdmpan Marble. By 
M. DuFBBNOY. ( Ann. des Sciences, xxviii.) 

This marble forms a suhordinate hed in the tnmsition formation of • 
the Pyrenees. It consists of nodules of limestone, agglutinated with 
clay slate of a t^icenish or reddish colour, presenting an amygdaloid 
appeurdiice. The nodules are Nautili , of which the spiral iorm may 
iraquently he deteelecL JMeeojiy oonaden the formation oontem- 
poraneons with that of Plynumth. Near the village of Sirach, i^ 
the Vallqr of FndieB, besides Nautili, several fossOi peculiar to the 
transition formation appear. Prades is situated on irranite. Over 
the granite, clay- slate reposes containing felspar veins and red oxide 
of iron. This slate is green, passes insensibly into a mixture of lime- 
stone, and then into the marhle. In the limestone which succeeds 
are formed OrHuteeraiites, Terebratulae, and Enerin4te9, similar 
to those of Dudley. 

It is remarlcaUe that the strata which contain the nauUH aie at a 
distance from the granite, and that in proportion as we approach 
this rock, the nodules loose their organized character. At a little 
distance at Tuchan, slater rest mbling those of Sirach occur covered 
by the coai formation, where impressions of vegetables uppciu: abun- 
dantly. The ooal is wodced at Segur and Qumtillan* 



VIL — £fffect of Gases on Vegetation. By M. Macairs. 
C Ann. des Sciences Naturelles.) 

M. Macaire introduced some plants of Euphorbia, Mercurialis, 
Senedo, Sonchus &c. into vessels along with chloride of lime in 
the morning. When evening arrived the plants had not sufiered, 
and the odour of the chlorine was as strong asatfiist- Next morning 
they were finmd withered, the smell of chhnine had disappeaieC 
and was le^laeed hy a very disagreaUe acidodour. The same result 
Was obtained on repeating the experiment several times. 

Nitric acid withered the plants during the night, but in the day 
time merely rendered some of them brown coloured. 

Sulphurretted hydrogen produced no alteration when light was 
present, but destroyed them Ut the night, by the ahsOEpthiii ofthe gas. 

HuriaUe add gas acted in a aimOar maimer. 



VIIL — Notices of the Natural History of Egypt in 1832. 
By M. Houx. ( Ann. des Scien. Nat.) 

The only species of Helix which he found was the irregularis, in 
the vicinity Alexandria. He discoveied two new vgede& of 
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Salicoquei, in the Nile wbidi he termed PtUaemon iVifottev and 

Pelias Niloticvk. 

Mokatan, in the neighbourhood of Cairo, consists essentially of 
a limestone with iiuiiimulites, affording fine spt ciim ns of n sjiecies 
belonging to the genuii Xantho. Kgypt is well supplied with birds 
of prey» and contauis most of those round in Fianee. M. Boos saw 
a Fri/ngilla approaching the (HMtdpina of TemmincJs. In Fajoum 
he noticed flodiES of pelicans to the amount of thousands, which 
produced a noise re^^cmbling the discharge of Tniiskotrv when they 
^ struck the water with their wings in attempting to rise. They 
^ appear easily capable of being domesticated. INIr. Hey an English- 
man, possessed one which used to fly to the marshes adjoining the 
Nile for the purpose of procuring food, hut returned regulany to 
the caiya of its master. 

Immense flocks of Ana9 Cinereui^ se^etum and alHfroM, and 
perhaps also erythropus, may be ol)servcd in the morning and even- 
ing ; the e^f/pticus is found principally in the rocks of the Arabian 
chain. M. Roux found a new insect belonf^insf to Aptera hexapodes 
among the sands at Giseh, which he term:> AtcropUyius arenarius. 
The mrds embalmed mm Neophron fermopterus, a species of faleo, 
(fiiucon crassaxeUe,) Sparvius pdlumbarius, Ibisfaseindhia, At 
Saccaiah he never noticed IIm saeer. 



IX. — Summart/ of a Meteorological Register kept at EccHa^ 
Berwickshire, By the Ret. Jambs Thomson. 

Barometer. Thermometer* 



December 1833 
January 1834 
February 
March . 
April . , , 
May . . . 
June . 
July . . 
August . . 
September . 
October . . 
November . 

Mean for 1834 . 
" 1833 . 
" 1832 . 



28*960 
29-411 

—•570 
—•531 
—•765 
—•624 
—•526 
—•586 
—•444 
—•594 
—•482 
—•610 

29-500 
29-257 
29-523 



430-6 

38"- 5 

400-1 
450.4 

46°- 8 

550-2 
60^'-4 
600-8 

65''-0 
49»-9 
43^-6 

50»11 



Mean for three years . . . 29-426 

* Ecdes is situated in ehout 550 4(KN.L. 



ERRATA.— Pftf^ 44, U&efl^The quantity of oxide here given is what it 

eontjiiued in 100 <,'rnlrts nf the minerHl. 
Page 70 last line, for 88o-6 read 80«-5. 
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BOOKSBLLBR AXTD PfTBLlBHER TO THB UVtTlBSITT OF LONDON, 
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ELEMENTS OF CHEMISTRY* 

tndttding tbe recent DiteoimriM mi DoetfioM of tiie SdencA. Bj PrGfeasoK 
F:. Turner, M.D. Fifth Edition, enkiged and cmfolly revised. One tlikk 
tqL 8to, U. 1«. (JtuI pubiished.) 

n. 

A SERIES OF CHEMICAL TABLES, 

Avm^fed fiv tiie use of rhcm rrLl student By R. WMMomm, Oblnng, 

folded tW Ute pocket. 3<. doth* 

III. 

ELEMENTS OF ANATOMY foe thb USE OF STUDENTS. 

By Jones Q^ ain, M.D., Profoflsor of Anatomy and Physiol niy m the University 
of LoQilon. Third EditioiL, revised ind ealarg»d. One tXikk volume 8to, 18:r. 

" Among the manj anatomical works with which Britiah Medical Literature abounds 
at the present day, the 'Elements' of Dr. Quaiu alone contain an ample and ju'1i i( j-i 
combination of gmieral, descriptive, and surgical anatomy. This has contributed to 
render hLs book a favourite with students. The descriptive portion of the vt lume is 
not so prolix as to create distaste in the bepinncr, and yet it affords abundant in- 
formation which may be studied even by the most advanced members of the pro- 
fession, while the arrangement of ttaesahiect leads the student flrom the smooth to the 
rough parts of Qm In ft wldalk iiflt ouM pii— Ingaftd praAMMe»'^£aM0f» 

TV. 

THE PRINCIPLES OF OPHTHALMIC SURGERY; 

Being: an Introduction to a Knowledge of the Structure, Functions, and Di^ 
cases of the Eye ; embracing new Views of the Physiology of the Organ of Vision. 
By JoBir Walkkr, Assistant Surgeon to the Manchester Eye Institution, and 
Afttbor of An Esaay on the Physiology of the Iris.*' Foolscap 8vo, 5«. 6d. cloth. 

** An WMWdtngiy eonetM and oomprettenaivc little Tolmne. It takes in aU the chief 
iMttntaUnrto Im •boetut and ftmctlont of (3i« Bye, u well as every tMng reaDy 
vsduable, connected wtth tbe treatment of eye disease. In the shape of an AppeudiJi, 
the Author ^ves an ezetiHent Glossary of all ttie terms generally employed in Ophthftl. 
mil surgrry, with thehr etymoloKf* *i)d Genmn end Fkendk •!yxionyini«'''->if«dieef 
Oazetlet November 30, 1834. 
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T. 

THE SURGEON'S PRACTICAL GUIDE IN DRESSING, 

And in the Mctliodic Application of Bandages. Bv Thomas Cutlee, M.D., 
late Suli Butgvoa iu the Belgian Anny. Illtutimted numerous Engravings oh 
moA, Foolwap 8to* 9t» 6d, elotii. 

" This apiienrs to be a valuable little treatise. The Author seems to have spared no 
pains iu procuring correct descriptions of oil the surgical apparatus at present employed 
in bandagfing and dressing, both at home and abroad. He has i^iven numerous ILlus. 
tmioiis in the fbxm of weli exacated woodpcats* «id has altogether prodnced wfa«t we 
coDoeiTe tote* vmef mefU, ud Iqr no neam an faeptmSm pnUwation.''— ITeiiMl 
en$tU, Koveniter li, 1884. 

VI. 

A TABULAR VIEW OF THE PRINCIPAL SIGNS 

Furmshcd by AUSCULTATION and PERCUSSION, and their Application to 
the DiagDoais of the Diaeues of the Lnngi. By SioumB TowmmcKo, M.D. 
11,11.1. A. Folded in aeaMi, foolscap Svo, Sf. cloth. 

** The student and yooBr ptectttioncr we hcve fianiahed wltli noie eoeninte iiutiioee 
to diewae e of the chert* then In ell the volnnee which here been pohllahcd upon piil> 
nonary affections, up to the period when Laennec's Treatise on Aaacnltatioa and 
PercoHlon was first lureseated to the pnUic**— Limcef, April 28, 1 832. 

vr. 

AN INQUIRY CONCERNING THE INDICATIONS OF INSANITY^ 

With RitirLrp«tion<i fur tlic Itctter Protection and fare of the Insane. By Joun 
CoMOLLY, M.D., laic Prufcssof of Medicine in the University of Luoduu. One 
vol. 8vo, 12t. ch»th. 

" nils is a work, which, although written by a physician, and addressed principally 
to his professional brethren, nevertheless deserves an attentive perusal from all the 
educated ranks of tJic conimuuity. And if it receives the notice to which, iu our opi- 
nion, it is entitled, there is little doubt but that, in the present crisis, it will contribute 
nxatenally to the accomplishment of imi rtant refociBtielatlvetoCbeevtlJcctOllwbich 
it ae»X»."-'Ed!Murgh MenUaU Joumalt ^o. CV. 

VIII. 

A SET OF CHEMICAL AND MEDICAL TABLES, 

Respectively presenting at one view a complete Synopsis of Cliemistry, Materia 
Medica, Pharmacy, and Classification of Diseaaea. By Joum Hogg, Surgeon and 
Onduate in Medidne of Eiinboish ; Honee SuigeoD and Apotheeery to the Dia. 
penaaiyof the Unhrenity of London. In eight fidk» iheeta, 49. 6(iL aewed. 

IX. 

Just Published, No. I. (to bo continued Monthly), priced*. 6d.y of 
THE RECORDS OF GENERAL SCIENCE. 

Conducted by RoflSRT D Thomson, M.D., with the assistance of Thomas 
Thomson, M.D., F.RJS., L. & &c, R^^iu Piofewor of Chemistry in the 
University of Glasgow. 

CoittniU. 

On CUioo Printing, illustiated by actual Pieces of Calico ; and New Ezperimenta 

on Respiration, by Professor Thomson. On tlic Blood, l)y J. Andrews, Esq. On 
Vanadiate of Lead, by R. D. Thomson, M.D. Experiments on the Blood, by 
Hermann, Ghelin, and Tiedemann. New Substances discovered in Coal Tar, of 
great interest to Mannfacturera, by Bi nge. A Jotvney in Spain, by M. Dk Lb 
PiAY. Analyna of Beoqoeferi Electncity, Ac &c. . 
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A SERIES OF ANATOMICAL PLATES^ IN 
LITHOGRAPHY, 

yfith Refcrencca und Physiological Comments, illustrating the Structufe of the 
diffcTcnt pnrt<; of the Human Body, f^litec! by Jonrs Qoaim, M.D. ProfoMor flf 

Anatooiy aud rity»iology in the University of Lomlon. 

FaadcuU I. to XXI. an puVli^Ued. 

PROSPECTUS. 

This Publication vrill consist of u Sonf<s of llic most ftpprorctl Ar. t' n^ical Drav,*- 
ii^ selected from monograph treatises or from systematic workb. I'he highest 
pbce in die former' cihuM it detervedlf conoedod to the ivoika ef Scarpe and 
Tiedemann, and in the latter, to thusr of ^lascatrni and Caldani ; liut from tlieir 
•ize, and the style in which they are executed, the expense of publication is uecea. 
wrily aiu^ at to eonflve dieir inefttliH«t to eonparatlvelj firir penoni. It may 
hotrever» he &irly admitted, that the collections of Cloqnet aiwl Loder, though 
not of equal pretension, nre no less valuable to students as a guide to tlie know- 
ledge of that complex ^bric whose compottitiun they seek to investigate ; and to 
Ihwe of m^urer age, as a maaiM of rcnving impvenions received during their 
earlier studies. As, however, even the works h'^' nnmed, from their price, are 
inaecoMiblc to some, and to others, from the descriptions and references being 
gpmn in « ftreign langtiage, the mat of a timikr pnhlioatloii in an EogUeh garb 
has-been fbr aeoie tine complshied ol 

To supply the want here noticed, and at a moderate prirc, is the object of tbe 
present undertakiiig. The Plates will be accompanied by lettcr-presa, containii^ 
detailed referenoeft to the vaiiotit objects delineated, the names being set down in 
IbgUflh, Latin, and French. But with a view to reiser them fntell^pble to a 
greater number of persons, it is intended to eive n rnnnin|» comment on each 
Plate, stating in general terms, and divested (u» fur a» csm be) of all technicality, 
the uses and purposes wliioh tlie different objects serve in the animal economy. 
The dra^vings arc taken on stone by W, Fnirlaiid, from designs hj J» Walsh, and 
ihe printing executed by UuUmandel, and Graif and Sorct. 

Tsnka OF ruBLicsTraw. 
The Work will eonsist of Fivn Ditwom, as foUows 

- Tbe Fjrst will contain the Muscles. 

Second — The Heart and Blcxxl Vessels (Arteries and Veins\ with the Ijnos* 

phatic and lacteal Vei^sels. 
Third..— The BraLo and Spinal Marrow} the Nerves and Orians of Sense. 
Fourth.— The Orgajis of pi^stion. Bespifation, and ■ecystkin, 
Firrn.— Die Bones and Ligaments. 

As the order in which the Divi!»ions shall appear is of secondary consequence, 
those are taken ^t which are most granted by Studenta, and which are most 
interestini^ in themselves, viz.^the Musenlar and Nervous Systems. The nnmber 
of Plates will be about two hundred and fif^y ; they will be divided into Fasciculi, 
consistiniT of Two Plates. Each Fasdcolas, with the accompanying lettetifresB, 
will cost Two Shillings. 

A Fascicnlas to be ready fbr delivaij ercty livrtnight. 

XI. 

PHARMACOP(£IA, 
nsmn Nooecomli Academic Loadinensis. ISmo, 3tf. 6<f. doth. 
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Dr. DAVIS ON THE DISEASES OF WOMEN 

AND CHILDREN. 

Xtl. 

TH£ PRINCIPLES AND PRACTICE OF OBSTETRIC 

MEDICINE, 

In a Scries of ejrgtematic Dissertations on Midwifery, and on the Diseases of 
Women and Children; forming a Cyclopsedia of thoae branches of Medical Science. 
By T>m D. Davn, M.R.S.L., Vid kmi «f mMSsej in th« Uiimity^f 
London. With Sztj lUustntive Plates. 

. Ruts L to XXXIX., iihihFiffy-4mePk«e«,fillMftdy|^^ 

" Having, during a long series of years. Bccnmnlatcd a mass of important facts, Dr, 
Davis is eiititied to the ^anks of established practitioners, and to the gratitude of all 
the junior members of t'le profession, for ri:\:s jiresenting to them, in an agreeable 
form, the results of an experience which it can be the lot oi few, even eminent pihy^* 
dans, to eiOoy."— >X«0ef, S^pisMAsr ]«>. 

The work coBii —n C M with a concise anatomical description «f HIm pelvis. Then 

follnM* a «lt-»rt statement: of its uses or functions during Iiealth. Next tlie pelvis 
in its iiiseaftcd state, or when become the subject of malformation or distortion. 
Under their nvetnl handi ftepwthvly, ivfll M deeeifM and tiwitod «f til tte 

organs and structures attached to or containcil witliin the pelvis : flrist, in their 
healthy states \ secondly, as agents in the performance of healthy functions ; and 
thirdly, as the suhjeets of morbid conditions or Mtbn«. Tbm at an early period 
the author, by this arrangement, win have it in his power to bring under the con> 
HidemtioT) of rffi(]or<i some of the oMMt intONoting Md inportftat diieoMi to 
which liie huojaii female is subject. 

In that part of the work which more immediately treats of Partckitioh, wUl 
he introdooedthApfinc^iiMKndnilM of fnotioo, nnollj dM^nntod AeTaMMnr 

AKD Practice of MmwrFBRY. 

The Functions and Diaeaaei of Chfldien irill he traitod of nador tho semi 

divisions following : — 

Those of L The Digestive Organs.— IL The Besjiiratory Organs. — III. The 
Circulation of the Blood. — IV. 'Mucous Memhnue,— The L y mp h atie snl 

Glandular Systems. — VI. The Brnin nnd NcrvnTi<^ f^r?tem. — VIT The Mn<:r1r3 

VILI. Anomalous and Adventitious Structures, Congenital fKseases, Malfocmar 
tiene, dec 

The Work wUl he mhaUisfaed with upwards of ttztj lUntnlifv flataa, nd 
eompleted in ahest forty Monthly Phrta, 4to^ ai St. ea^ 

\* Any tmly important cases, or instructive results of treatment, on iuhjeeta 

coming within the •^rnyTr r tliis Work, authenticated, and addressed to tlie Anthoi^ 
4, Fitzrpy-street, Fitzroy-s^uare, will be deemed essential &voui«. 
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Artigls I. 

Biographical Account of Aitxander Volta. By M. Arago. 
( Abridged from the Ann. de Chimie, vol. liv.^ 

Amber it was remarked, as early as the times of Theoph l astus 
and Pliny, possesses the remarkable property of attracting 
ligfht bodies, such as feathers, after it has been smartly 
rubbed. The name of the substance f electron) came to be 
applied to this jnopoi t y, which it ac(|uired by Iriction. For 
a long period electricity was contined to narrow limits, but 
to Volta was left the developement of the brilliant science 
which has succeeded the discovery of the principle^ for he . 
foimd electricity by the aid of peculiar apparatus eveiy 
where; in combustion, in evaporation, in the simple ap- 
proximation of dissimilar bodies; and thus assigned to this 
powerful agent an immense field among terrestrial pheno- 
mena, which yields only to that of gravity. 

Alexander Volta, one of the eight foreign associates of 
the Academy of Sciences, son of Philip Volta, and Magdalene 
de Conti Inzaghi, was bom at Como, in the territory of 
Milan, on the 14th February 1745. lie was educated under 
his father's eye, in the public school of his native city, and 
from his talents and indefatigable application, speedily 
surpassed his school-fellows. At ten years of age he com- 
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posed a Latin poem descriptive of the phenomena observed 
by the most celebrated experimenters of the day,%v]ii('h has 
never however been published, and afterwards lie wrote 
some verses on Saussure's ascent to the summit of Mont 
Blanc. 

. At eighteen years of age he corresponded with Nollet, 
upon some of the most delicate questions in physics. 

When twenty-four, he broached the subject of the Leyden 
phial in his first Memoir. This apparatus was discovered 
in 1746. Its singular effects were sufficient to justify the 
cuziosity which it excited. OTer all Europe ; that Jhia excite- 
ment was in a great measure increased \jj the foolish 
exaggeration of Muschenhroek, who on receiving a feeble 
charge, was affected with such extraordinary fear, that he 
exclaimed emphatically, that he would not undergo a 
second shock for the finest kino^dom in the universe. To 
Franklin is due the honour of having explained the mode 
of action of the Leyden phial. 

The second Memoir of Volta appeared in tlie year 1771, 
in which wo tiud no idea of system. Observation is the 
autiior s only guide in endeavouring to determine the 
electricity of bodies, and in assigning the temperature, 
colour, and elasticity, which produce variations of. the pheno- 
mena, and in studying the cause of the production of 
electricity, whether by percussion, friction, or pressure*. 

In Italy these Memoirs produced a strong sensation, and 
their author was elevated to the situation of Regent of the 
Royal School of Como, and soon afterwards was made 
professor of physics. 

The missionaries at Pekin, in the year 1775, communi- 
cated to the philosophers of Europe the important fact 
which they had accidentally observed, lliat electricity shows 
itself or disappear^ in certain bodies, when they are sepa- 
rated, or in immediate contact. This fact originated the 
interesting researches of ^Epinus, Wilcke, Cigna, and 
Beccaria. Volta also made it his particular study, and 
drew from it his idea of the perpetual electrophorus, an 
admirable instrument which, in the smallest size, fprms a 
source of the electric fluid. 

To his memoir upon the electrophorus, succeeded in 1778 
another yeiy important work. -It had been already obseryad 
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that a given body, whether empty or full, possesses the elec- 
tricnl capacity, provided the surface remains constant. The 
e-\])eriments of Volta, however, shewed that of two cylinders, 
possessing the saioe surface, the longest receives the greatest 
charge, so that an immense advantage is gained by flubstitut* 
ing for the large conductors of common machines, a system 
of Tery small cylinders, although on the whole, these do not 
occupy a greater bulk. In combinii^ for example, sixteen 
wires of thin plated rods, each 1000 feet in length, according 
to Volta a machine would be produced whose sparks would 
kill the largest anhnal. 

None of Volta's diseoreries were fortuitous. All the 
instruments with which he enriched science were fairly 
planned out in his imagination before the artiht was em- 
pi uyed to construct them. 

In 177(> and 1777, the professor of Como was occupied 
with purely chemical suliji ets. At this time cliemists 
considered that intiammabie gas was a product of coal and 
salt mines only, but Volta proved that the putri&ction of 
animal and Tegetable substances is always accompanied 
with the disengagement of inflammable gas, and that if we 
stir the bottom of stagnant pools, the gas escapes, produt^ing 
all the aj^arances of ebullition* Thus, the carburetted 
hydrogen of marshes wai first discovered by Volta. 

He ascribed burning mountains and formations to the 
same cause; and in 1780, visiting Pietra Mala de Velleja, 
he proved that the phenomenon so celebrated at that place 
was owing, not to petroleum or naphtha, but to carburetted 
hydrogen. The electric spark was used to set fire to certain 
liquids, vapours, and gases, such as alcohol, the smoke of a 
newly extingnlslif d candle, and hydrogen, but all these expe- 
riments were made in the open air. Volta was tlie fivM who 
repeated them in close vessels, in 1777, and to hun there- 
fore, is to be ascribed the idea of the apparatus in which, 
in 1781, Cavendish synthetically formed water by combining 
thp two constituent gases by means of the electric spark 

Vol ta never abandoned a subject nntil he had considered 
jt in all its branches, uniting in a remarkable manner, the 
unusual combination of an inventive genius, and the spirit 
of application. ' Thus, in his researches upon infismmable 
gas, he discovered the electrical gun and pistol, then the 

g2 
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permanent hydrogen lamp, so well known in Germany^ 
which lights itself by the most ingenious application of the 
electrophonis ; and lastly, the eudiometer, which is still an 

indispensible instrument in the analysis of gases, and has 
enabled us to ascertain, that notwitbstaiiding the immense 
consumption of oxygen by men, quadrupeds, and birds, in 
the act of respiration, and its necessary support of coni])iis- 
tion, whether we examine atniosplieric air in the scorch- 
ing equitorial regions, over the immensity of tlie ocean, the 
elevated plains of Asia or America, the snowy summits of 
the Cordillera or tlimmalays, the proportion of oxygen 
remains constant. Humboldt, Gay T.ussac, and others, 
have investigated the accuracy of different eudiometers, 
and have found that Volta's is by hr the most accurate. 
In connexion with this subject, although not in chrono* 
logical order, may be mentioned the experiments which he 
published in 1793, upon the dilatation of air. 

This question had attracted the attention of philosophers, 
the results of whose experiments were very discordant. 
Volta discovered ilw ( ausc of these differences and shewed, 
that in experimenting in a vessel containing water, we 
ought to find increasing dilatations ; that, if there is not in 
the apparatus 'dny moisture but what usually covers the 
glass, the apparent dilatation of the air may be increasing 
in the lower part of the thermometric scale, and decreasing 
in the upper part ; he proved by delicate experiments, that 
atmospheric air, if it is contained in a vessel perfectly dry, 
dilates in proportion to its temperature, that is, the elasti- 
city of a given volume of atmospheric air is proportional to 
its temperature. 

When we heat air taken at a lower temperature, contain* 
ing always the same quantity of moisture, its elastic force 
increases like that of dry air. Hence, Volta concluded that 
the vapour of water and air, properly speaking, dilate in the 
same way, which is now known to be correct. Our know- 
ledge upon this subject is, by the labours of Gay Lussac 
and Dalton, now complete. They made tiieir experiments 
before those of the Italian philosopher were known either 
in England or France. 

We come now to the researches of Volta upon the elec- 
tricity of the atmosphere ; but before considering them, it . 
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is proper to attend to the knowledge which had been previ- 
ously acquired in thb department. Dr. Wall, who wrote 
in 1708, offers the ingenious obBervation that the light and 
crackling of electrified bodies appear to a certain extent, to 
represent lightning and thunder. 

Stephen Grey, in 1735, observed that in time it is probable 
means will be found of concentrating great quantities of 
electrical matter, and of increasing the power of an agent, 
which appeared to him, if small things can be compared 
with great, to be of the same nature as thunder and 
iigh tiling. 

Nollet, in 1746, gave it as his opinion tiiat thunder, in 
the hands of nature, is electricity in the hands of natural 

philosophers. 

The first views of Franklin, like those of his predecessors, 
were simple conjectures ; but the former did not rest satisfied 
with conjecture; he proposed to bring it to the test of 
experiment, by observing if a pointed metallic rod would 
afford sparks, during a thunder storm, similar to those of 
the electrical machine. Without wishing to tarnish the 
glory of Franklin, it may be remarked that the proposed 
experiment was unnecessary. For the soldiers of the Fifth 
Roman Legion had already made it during the AfHcan war, 
on the day when, as Caesar tells us, the iron of their javelins 
appeared on fire ; and in Frioi at the chateau of Diilno, the 
overseer did what Franklin desired, when confonuablv to 
his orders, with the view of protecting the fViutt) on the 
approach of a stonn, he ascertfnned with an iron instru- 
ment, if sparks could be obtained from a rod placed verti- 
cally. On the 18th May 1752, D'alibard during a storm, 
procured small sparks fh>m a pointed piece of metal which 
he had placed in his garden, which was a month previous 
to the results obtained by Franklin with his kite. 
. The introduction of thunder rods was the consequence of 
Franklin's discovery. It is curious to look into some of the 
writings of that period. In one place you find travellera 
braving the storms with sword in hand, in the attitude of 
Ajax menacing the heavens; in another, the clergy, to 
whom custom has interdicted the sword, regretting bitterly 
that they were deprived of this precious talisman. Some 
philosophers did not admit the utility of these instruments. 
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They granted the identity of lightning and the electric fluid, 
the experiment of Marly la Ville having deciUed the point ; 
but the small number of sparks which proceeded from the 
rod inado them doubt the possibility of extricating the 
immense quantity of matter contained in a cloud. Even 
the dangerous experiments of Romas de Nerac did not 
satisfy them ; but the melancholy death of RidmiMi, on the 
6th August 1753, by the electric fluid which was conducted 
hy the string of a kite which he was raising, convinced 
them of the fkct, and enabled them they conceived to 
explain a passage in Pliny, where the natundist relates that 
TuUus Hostilius was killed by lightning for having been 
irregular in the performance of ceremonies, in consequence 
of his predecessor Numa causing thunder to descend from 
heaven. Subsequently, disputes occurred with regard to 
the propriety of using tlmnder-rods with slmrj> points or 
with nobs.* Lemonnier, hi ]7 V2, discovered that elect ricity 
existed in the atnios])here, not only during storms, but 
when the skv was i tectlv clrnr. He observed also, that 
in clear weather it underwent regular variations of intensity; 
and Beccaria established the fact that in all seasons, at all 
heights, and during all winds, the electricity in clear 
weather is constantly positive or vitreous. 

For a considerable period after the Leyden phial had 
been discovered, the electrometer was not thought of. Darey 
and Le Roy, in 1749, invented one, and in 1752 Nollet pro- 
posed an instrument consisting of two threads, which, after 
being electrified by the effect of repulsion, separated like 
the legs of a pair of compasses. 

Cavallo, in 1780, realized what NoUet had only projected. 
His threads were of metal, and bore at their extremities 
spiieres fonued of the pith of the elder. Volta substituted 
for the pith dried straws. His letter to Lichtenbers: in 
1786, in which he e>tciliUbheti, })y uumerous experinitnts, 
the properties of electrometers lornied with straws, contains 
a description of the method by which these instruments 
may be compared ; of the intensity of the greatest chai^ges, 

* 1 have omitted in tlie text to mention the observation of M. Arapfo, ^hi\t fhf 
circumstance of George III. taking part with those who recomiiiended rods witk 
nobs, against Franldiii, who tdvocated the use of pointed conductors, is to be 
connderod tn impoitwt incident in the history of the Ameiieim Revelutioiu— Eiwt. 
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and of certain combinations of the electrometer and eoor 
denser. This letter is well worthy the attention of yoimg 

]|)hilosophers. 

In 1785Saas8ure increased the delicacy of the electrometer, 
liy the simple addition of a stalk, eight or nine decimetres 
in length. And Volta in 1787, fturther added to its sensi- 
hility, by adapting to the metallic addition of Banssnre a 
lighted candle, or eren a match. He even suggested that, 
firom the excellent electrical oondneting power of flame, 
the best method of preventing the evil effects of thunder 
storms, would be to make large fires in the midst of plains, 
or on the surumit of elevated places. His views have not 
hitherto been subjected to the test of experiment. Perhaps 
some light misrht be thrown on the subject by comparing 
the meterological observations of those localities where 
iron-works are established with the surrounding agricultural 
districts. The learned endeavoured, not from a wish to 
honour the dead, to show that his discovery had been anti- 
cipated by the ancients, and considered that the £abulous 
Greek fires were to be ascribed to this cause. 

The hypotheeb which had been formed that the electric 
phenomena are attribntable to two fluids, naturally con- 
ducted to the investigation of the source from which they 
emanate . A simple experiment tended to soItc the question . 
A vessel insulated where water was evaporatixig gave evident 
proofs of necrative electricity. 

It i'^ not well known to whom the merit of this experiment 
is to be ascribed. Volta in <me of bis memoirs says, that 
he had thought of it in 1 778, but that ditierent circumstances 
having prevented him from executing it, he only succeeded 
at Paris in March 1780, in company with some members of 
ihe Academy of Sciences. On the other liand, Lavoisier 
and Laplace merely say that Volta wished to assist at their 
experiment, and to be useful to them. The cause of this 
difference in their statements is that Volta was present at ' 
the first experiment, which did not succeed, but was absent 
from the successful one. He, however, planned the means 
of discovery and the actual experiment, and is entitled to 
the credit of the According to him, when the 

insulated metallic vessel in which water is evaporating 
becomes electrical, the water, in order to pabi» into the 
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ganeuus state, imparts to the bodies which it touches, heat 
and electricity. The electricalfUiiil is therefon wn e^mntxnX 
part of tlio ^rcat iiiass( s of vajiourH which are daily formed 
at the expense of sea;?, lakes, and rivers. These va]>ours 
being condensed in the cold regions of the atmosphere, the 
electricity would accumulate, unless rain^ snow, and hail 
enabled it to return to its proper source. 

We arrive now at the important epoch when a new form 
of electricity was diseoyered. It is curious that the im** 
mortal inyention of the galyante pile owes its origin to a 
slight rheumatism with which a lady of Bologna was 
affected in 1790, and for which, a dish of frogs was pre- 
serihed by her physician. Some of these animals, depriyed 
of their skins by the cook of Madame Galyani, lay on the 
table, when accidentally, an electrical machine was dis- 
charged. The muscles although they had nut been touched 
by the sparks, were stron{rly contracted. Galvani, in 
varying his experiments upon this point, observed that 
similar contractions maybe produced by interposing one or 
two plates of a metal between a muscle and nerve ; and, 
following up his researches, he thought he had proved 
that positive electricity had its seat in the nerves ; negativB 
electricity in the muscled. These views seduced the public ; 
electricity now took the place of the nervous fluid, which 
had long been a g^eat ikvourite, although its exbtence no 
one had attempted to demonstratCt and it was thought that 
the physical agent had been at length obtained in an insu- 
lated state, which carries to the sensorium the external 
impressions; but alas! this romantic dream was dispelled 
by the rigid experiments of \ oUa, for he pri)ve(l tliat con- 
tractions are produced by merely touching the muscle with 
two metals, and affirmed that electricity was the active 
agent in these contractions. 

Although opposed on all hands, he continued sted£ast 
in his opinions ; and at present, when a splendid science 
has been erected on the discovery of G^vani, his deductions 
are found to be correct. 

It was in the beginning of the year 1800 that Volta 
constructed the pile, the most wonderful instrument which 
human intelligence has ever created ; for to it we owe some 
of the finest discoveries in chemical science ; and with it 
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must the name of Volta be handed down to sneeieeding 
generations. 

Some of the biographers of Volta have accoied him of 

enfeebled intellect during the last thirty years of his life, 
but this charge nmsi be repelled, when we learn that he 
wrote two inp^enious memoirs, the one upon thephenonienon 
of hail, and the other upon y)eriodical storms, and the cold 
accunnpanyinn^ them, sixteen or seyenteen years after the 
discovery oi tiie pile. 

The duties to which Volta had been bound almost from 
his infancy, retained him in bis native city till 1777, when 
he left the picturesque banks of the lake of Como, and 
passed into Switzerland. At Berne he visited Ualler, who, 
from the Immoderate use of opiom, was early sent to his 
grave. 

At Geneva he formed a warm friendship with the historian 
of the Alps, who was well able to appreciate the valne of 

his discoveries. That was a great age when the traveller, 
without losing sight of Jura, could visit Saussure, Haller, 
Jean Jacques, and Voltaire. Volta after an absence of a 
few weeks, returned into Italy by Aigue Belle, carrying 
with him, for the benefit of his country, that ])recious root 
whose proper cultivation renders famine impossible. lie 
wrote an account of his journey, which was long buried 
in the archives of Lombardy, and was only published in 
1827, by M. Antoine Reina of Milan, on his marriage, for 
in Italy every one in his own sphere, at this happy period, 
endeavours to confer siMne benefit on his countrymen. So 
remarkable are human institutions, that the fate of one of 
the greatest geniuses of which* Italy can boast was at the 
mercy of the Admtnistrator-Genend of Lombardy. For<- 
tunately. Count Firmiali who occupied this station, was a 
firiend of letters. The sdiool of Pavia became the object 
of his attention. He then established a chair of physics, 
and in 177D, conferred it upon Volta. There Volta taught 
for many years numbers of young men who congregated 
from all parts of the country, not indeed, the mere details 
of science, which can be leanu d from books, but the 
philosophical history of the dilferent discoveries, and those 
minute facts which escape vulgar intellects. 
The language of Volta was lucid without preparation. 
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mnetimat aainurted, but always isipresfled with modesty 

and politeness. These qualities, when allied with merit of 
the first order, always make a deep impression upon youth; 
but in Italy, where the imag-ination is easily raided, they 
produced complete eutliusia»m. Voita, like his country- 
men, was a domestic person, and it is thought he never 
visited Naples or Rome. Certain it is that he never stirred 
from home except with scientific views. If in 1780 we find 
him crossing the Appenines from Bologna to Florence, it 
was for the purpose of inyestigating at Pietra Mala the 
nature of the inflammable gas. If in 1782, accompanied by 
the celebrated Scarpa, he yisited the capitals of Germany, 
Holland, England, and France, it was to form an acquaint^ 
ance with Lichteaberg, Van Maram, Priestly, Laplace, 
and Lavoisier, and to enrich the Cabinet of Payia with 
philosophical instruments. 

At the invitation of Bonaparte, Volta repaired to Paris 
in 1801 , where he repeated his experiments upon electricity, 
before a numerous commission of the Institute. At tlie 
suggestioii of the First Consul, they voted him a G^old 
medal by acclamation ; and, as Bonaparte did nothing by 
halves, on the same day Volta received from the funds of 
the State, 2000 crowns to defray the expenses of his journey. 
Bonaparte displayed his enthusiam in the cause of this 
branch of the science, by establishing a prize of j&2600 in 
favour of the individual who should make a discovery which 
could be compared with those made 1^ Franklin and Volta, 
and further, conferred upon him the cross of the legion of 
honour and of the iron crown, named him Member of the 
Italian Coonctl, and elevated him to the dignity of Count 
and Senator of the kingdom of Lombardy. Volta made no 
figure as a politician, felling short in this respect of Newton, 
who, duriiiL^ liis parliamentary career, ii said to have spoken 
only once iii the House oi ( \)ninioiis, and the solitary oration 
was to direct the doorkt eper to shut one of the windows 
through which a draft of air was directed upon the member 
who was addressing the house. Volta, however, never 
uttered a word. 

He married in 1794 Theresa Peregrini, by whom he had 
three sons. Two of them have survived him; the other 
died at eighte<en, when the brightest hopes were entertained 
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jot his talents* This ntsfoiinne is the only one whleh our 

philosopher may be said to have experienced during his 
long career. His discoveries no doubt created envy ; but 
if, as Franklin says, happiness like material bodies, is 
made up of insensible elements, then was Volta happy. 
His (litference of opinion with ( lalvani was no doubt unfor- 
tunate. Yet no Italian ever pronounced the name of Volta 
without profound esteem and respect ; and, from Raveredo 
to Messina, he was hailed by the title of our Volta. Besides 
the distinctions conferred by Bonaparte, he was honoured 
1^ the different Academies in Europe. But these dignities 
never created pride in him. The little town of Como con- 
tinued to be his fiivonrite residence. The flattering and 
r^»eated offers of Russia could not pcevail upon Um to 
change the beautiful sky of Milan for the fogs of the Nera. 
Ambition or the love of money had no influence on him. 
The desire of study was the only passion he possessed, 
which pr'esi rved him pure from worldly connexions. A 
strong and ((iiick intellect, extended and just ideas, and 
sincerity, were the characteristics of the illustrious professor. 

Volta was tall, possessing handsome and reprnlar features, 
like those of an ancient statue, with a large forehead, which 
proibund thinking had deeply furrowed His manners 
retained some traces of the rural habits which he had 
.acquired in his youth. Many persons remember haying 
seen Volta when at Paris enter daily the bakers shops, and 
eat in the street laige loaves which he had purchased, 
without supposing that any one would remark 1dm. These 
minute circumstances with r^ard to great characters are 
interesting. Fontenelle has said of Newton that he had a 
.thick head of hair, and that he lost only one tooth. 

When Volta resi":ned in 1819 his situation in the Univer- 
sity of Tesino, he retired to Como, and gave up all his 
connexions with the scientiiic world, scarcely admitting to 
an interview anv of the numerous travellers who were 
attracted tu the place by his renown. In 1823 an attack of 
apoplexy threatened severe symptoms, which were overcome 
by medicine. But in March 1827, the venerable old man 
was seized with a fever, which in a few days exhausted hi» 
remaining strength, and on the dth of tlie month he expired, 
without pain, i^ed- eighty-two years and fifteen days. It is 
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remarkable that on the same day, and at the same hour, 
i*'raDce lost the immortal author of the Mecanique Celeste. 

The remains of Volta were carried to the tomb with great 
respect. The professors, the friends of science, the inha^ 
bitants of the town and neighbourhood, accompanied the 
body of this wise phOosopher, of this virtuous father, of 
this charitable citizen, to its last home. The handsome 
monument which has been raised to his memory, near the 
picturesque village of Gamnago, is a striking proof of the 
sincerity of their sorrow. 

' The place of Foreign Associate, which was left vacant 
by the death of Volta, was filled by Dr. Thomas Young. 
Scientific bodies are fortunate, when in recruiting, they 
can thu^ make genius succeed to genius. 
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Chemical Analysis of Thulite. By Thomas Thomson, M, D., 
F. R.S., L. and E. &c.*, Regius Professor of Chemistry 
in the University of Glasgow. 

This mineral has been known for about twelve years ; 
but I am not aware that any mineraloi^ical description ui 
it, or chemical analysis of it has been published, either in 
this country or on the continent. I got a specimen of it 
last summer, from Dr. Bondi of Dresden. It bears so 
striking a resemblance to bisilicate of manganese, that I 
had no doubt before examining it, that I would tind its 
constitution similar to the composition of that mineral. 
The blow-pipe indicated merely a trace of manganese, so 
small that it was not worth while to attempt to separate it. 
But I found abundance of peroxide of cerium, which I did 
not expect. It contains also lime, potash, and peroxide 
of iron, all seemingly in combination with silica. It consti- 
tutes, therefore, a new and not uninteresting species of 
cerium minerals, hitherto rather few in number. I con- 
ceive, therefore, that a short account of its mineralogical 
characters, and of its chemical analysis, will be acceptable 
to the mineralogists and chemists of this country. 

The locality of Thulite is Soulaiid m Tellemark, Norway, 
The mass of my specimen is white granular quartz, through 
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which the Thnlite is diflseminated. I am ignoxwit of- the 
. name of the individual who diflcovered and named it. 

The colour is a fine rose-red, streak greyish, while my 
specimen exhibits the thulile only in grains of a f^reater or 
smaller size. But Mr. Bruoke informs us that he found it 
to yield to mechanical division an oblique prism, with angles 
of 87 ;3(y and 92° 30'. But he could perceive no distinct 
cleavage transverse to the axis of this prism. 

Lustre vitreous ; hardness about 6 ; but the graing 
separate from each other so easily that it is not easy to 
determine the hardness, translucent on the edges. 

Specific gravity of my specimens 3*1056. Breithaupt « 
states it at 3*124. This is a sufficient proof that thulite 
differs entirely from hisilicate of manganese, for the specific 
gravity of that mineral is 3*538. 

Before the hlow-pipe it fuses with carhonate of soda into 
a greenish white opaque glohnle. With horax it fuses into 
a colourless transparent bead, with a quantity of unoombined 
silica in the centre. If to tliis bead we add a little aitre, 
and fuse rH|>idly, the bead assumes a violet colour, shewing 
the presence of manganese. 

The analysis of this mineral was conducted in the follow- 
ing manner: — 

1 . 20 grains, when ignited in a platinum crucible, lost 0*31 
grains of its weight. This loss was considered as moisture. 

2« I found it partially, but not completely, decomposed 
by muriatic acid ; 20 grains of it were treated with muriatic 
aeid till every thing soluble was taken up. The portion 
unacted on had still a red colour. It was fused with twice 
its weight pf anhydrous carbonate of soda; most of the iron 
and a portion of the cerium were dissolved by the muriatic 
acid. But the silica and lime remained undissolved. As 
from a previous analysis I had ascertained the nature of the 
constituents, the two solutions were mixed together, and 
the ingredients were separated in tlie foliowuig way: — 

3. The whole being evaporated to dryness, and the dry 
matter digested in water, acidulated with muriatic acid, 
the liquid was thrown on a weighed filter to collect the 
silica. After washings drying, and igniting the silica, its 
weight was found to amount to 9*22 gnuns. 

4. The liquid thus freed from silica was rendered as 
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neutral as possible, and then digested with benzoic iiCid:lbr 
aboat half an hour. < The whole was iheai passed through a 
weighed iilter. The liquid that passed through the filter 
was colourless ; theiron in the state of benioate was retained 
on the filter. Benzoic acid was used instead of bensoate of 
ammonia, becanse I knew from previous experiments that 
benzoate of ammonia throws down cerium as well as iron, 
which is not the case with btnzoic acid. The benzoate of 
iron left on the filter was washt'd with a solution of sal- 
aiuinoniac till every thing soUiIjIc mils taken up. Had I 
washed it with water, as it contained iin e xcess of acid, the 
greater part of the benzoate of iron would iiave re-dissolved. 
The benzoate of iron being dried and ignited left 1*09 grains 
peroxide of iron. 

5. The colourless liquid thus freed from iron, was predr 
pitated by ammonia, luid the predjutate ooUected upon a 
weighed filter. It was a white tranq^arent jelly, which 
took a Tery long time to wash it properly ; but it gradually 
acquired colour by exposure to the air; and after being 
dried and ignited in an open vessel it was red. It was 
peroxide of cerium, and weighed 5*19 grains 4*813 grains 
of protoxide of cerium. 

6. The liquid thus freed from cerium was precipitated 
hot by oxalate of ammonia, and tlie precipitate was collected 
on a weighed filter, washed, dried, and ignited ; it amounted 
to 4-48 grainti, and was carbonate of lime = 2'5 grains 
lime. 

7. Nothing else oould be found in the liquid when treated 
with carbonate of ammonia. 

The constituents thus found are 

Moisture 0'31 or 1*66 

Silica 9-22 „ 46- 10 

Peroxide of iron - - - - 109 ,, 5*45 

Protoxide of cerium - - - 5*19 26*95 

Lime 2 50 „ 12-60 

18*31 91-65 

The loss of 8'45 per vent, rendered it probable that the 
mineral contained an alkali. To determine this point, 28 
grains of it in fine powder, were intimately mixed with 60 
grains of litharge and 26 grains of nitrate of lead, and ^sed 
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for ten minates in a coreved plfitinum cradble. The glass 
was dissolved in'niti'ic acid, and tbe silica eeparated in the 
usual way. The lead was then thrown down hy sulphuric 
aeid, and the last portions of it hy sulphuretted hydrogen 

g'as. The oxides of cerium, of iron, and the lime, were 
then thrown down l)y carbonate of ammonia. The residual 
liquid was evaporated to dryness, and the animoniacal 
salts driven off by heat, a salt remained, which after solu- 
tion, evaporation, and ignition, was found to weig^h 6*87 
grains, but it was impure. After some attempts to purify 
it I mixed it wi^ chloride of platinum, (after conyerting it 
into chloride,) and alcohol, and evaporated to dryness. The 
dry yellow residue was digested in common spirits, and after 
every thing soluble was taken up, I dried thj& potash 
chloride of platinum, and exposed it to a veiy strong red 
heat. By this means the platinum was reduced to the 
metallic state. . It was weighed, and from the amount of 
weight, that of the potash chloride of platinum was deter- 
mined. The quantity of potash indicated was almost exactly 
2 grains, which amounts tu 8 per cent. Hence, tke consti- 
tuents of thulite are 

atoms. 

Silica 46-10 „ 23'Oiy 

Peroxide of cerium - - 25*95 „ 3*7 

Lime 12-50 „ 357 

Potash 8-00 „ 1-33 

Peroxide of iron - - 6*45 „ 1*1 
Moisture 1*55 „ 1*38 

99-55 

The atoms of silica amount to 23*05,. while those of aU 
the hases are 9*7. So that if we consider the mineral as 
composed of hisilicates, there is an excess of 3*65 atoms. 
This excess however is easily accounted for. The thulite 
analyzed was interspersed with numerous grains of silica, 
varying in size from that of a pea to an almost microscopic 
globule. Though I was at the utmost pains to exclude 
these grains from the portion subjected to analysis, and 
carefully picl^ed out all the pieces of thulite, winch appeared 
free from silica when viewed through a microscope, yet, in 
consequence of the extreme minuteness of the silica, it was 
impossible to exclude the whole. Hence the reason of the 
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excess of silica, which T V)elieve to be only appareat. The 
constitution of tiiuiite may be stated as follows 

3 atoms bisOicate of ceriiim. 
3 atoms bisilicate of lime. 
1 1 atom bisilieate of potash. 
1 atom bisilicate of iron. 

Whether the water be an essentinl constitnoiit or not is 
not easily determined. Probably it is only mechanically 
lodged in the pores of the mineral. The constituents of 
thulite may be represented by the following formula:— 

3 Cer. S« + 3 C S« + IJ K S« 4-/S« 

Whether all these bisilicates be essential to the mineral 
can only be determinrd by the analysis of purer speciuiens 
than I possessed . Were the bisilicate of cerium the only 
essential ingredient, thulite would diti'er from cerite by 
containing twice as much silica* Cerite is a simple silicate 
of cerium, while the cerium in thulite b in the state of 
bisilicate. 

Mr. Richardson analyzed in my laboratory caprine which 
accompanies thulite. Its specific grayity is 3*2978, and its 
constituents, 

atoms. 

Saica 38-80 „ 19-4 

Alumina 20*40 „ 9*07 

Lime 32*00 „ 9*14 

Protoxide of iron - - - 8*35 „ 1*8 

99*65 

It is obviously a garnet, and analogous to grossularite in 
its composition. iVo trace of copper could be detected in 
cyprine. 



Abticle III. 

Analysis of Arden lAmegtone. By Thomas Thomsok, M. D. 
, F. R. S., L. and E., &c. Regius Professor of Chemistry in 
the University of Glasgow. 

Ardbv limestone is found about six miles south-west from 
Glasgow, and is well known and highly vi^lued, because it 
furnishes a lime which sets readily under water. 
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It is a compact opaque limestone, with a grey colour and 
splintery fracture. Its streak is white, and its specific 
gravity 2-698. 

1. 50-33 grains of this limestone were dissolved in nitric 
add. The loss was 21*6 grains, which was chiefly car* 
home acid. 

2. The undissolved mailer weighed 7*69 grains. It was 
fused with cachonate of soda, and analysed in the usual way, 
and was found to consist of 

Silica ... 6*38 
Alumina . . 1*56 

7-89 

3. The nitric acid solution was evaporated to dryness, the 
residue was re^dissolved in water, and thrown down by 
caustic ammonia, A red matter fell, weighing, after wash- 
ing and ignition, 3 grains, and was peroxide of iron. 

4. The lime was precipitated by carbonate of ammonia. 
The carbonate being collected, washed and dried, and 
heated to incipient redness, weighed 39*4 grains. 

Hence, the constituents are 

Carbonate of lime - - - 39-4 „ 78-28 
Peroxide of iron - ... 3 0 „ 5 96 

Silica - . 6-33 „ 12-57 

Alumina 1*66 „ 3*09 

5'>-29 „ 99-90 
When Arden lime, in the state of quicklime is dissolved in 
muriatic add, and the solution concentrated, it gelatiniaes ; 
a sufficient proof that the silica, during the huming of the 
limestone, had combined with lime. To this silicate of lime 
probably is owing the property which the lime has of setting 
under water. 

Article V. 

Notice of 9ome Recent ImprooeaunU in Science. 

By the Ebitob. 

Om of the most important objects in establishing the 
present Journal being to afford information in reference to 

the progress of science abroad, 1 intend in the following 
article, which will be repeated from time to time according 

VOL. I. H 
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to the supply of materials, to throw together in a connected 
isam an account of lome imfwrtiuit improireDiients which 
haye recently been made in several brancheB of physical 
Amende. The labour aeeessary in pfreparing such articles 
80 those indiYiduals must be aware who Imve engaged im 
similar avocations, is bo considerable, that I tnwt to the 
Mder*s indulgenee in respect to any errors or onoisBions 
into whtdi I may hAre inadrertently iWUen. 

I. AOOUSTICS. 

It has been recently observed by M. Jirescliet, that in iiiany 
of the cliondropterygious fishes, as tlio skate, torpedo, &c., 
there are open ducts, leading out t xtLTnally, by which a 
communication is established between the centre and the 
membranous cavities of the labyrinth, while in many of the 
osseous iishes, especially the cyprini or minnow tribe, and 
the clupeae or herring tribe, &c., an opening exists between 
the swimming bladder and the labyrinth. He has likewise 
detected in the sacs of the labyrinth in man and vertebrated 
aninuils, concretions which he terms otolites and otocamex. 
( Am, de CUtm., Ivi.^. M. Oagniard Letour has obtained 
some curious results from his experiments on the sonorous 
vibration of liquids, and has attempted to explain the use 
of the concretions observed by Breschet. In employing a 
glass tube one metre in length, closed at the bottom, and 
filled with water, he found that when rubbed with a moist 
cloth, a sound was produced resulting principally from the 
longitudinal \ ibration of the cobimn of water, yielding 790 
vibrations in a second. A syphon, open at both ends and 
fiUed with water, under the same circumstances, afforded 
an acute sound. Hence, we can account for fishes hearmg 
in cases where their auditory organs contained no gaseous 
matter. He tried the effect of vibrations upon other liquids. 
Several substances more dense than water afforded more 
acute, others, more grave sounds than that liquid. 

Among the first are carbonate of potash at "S^P, and muriate 
of lime at 87**. Among the second, sulphuric acid at 150^ ; 
sulphuret of carbon and mercury. The same observation 
holds with liquids possessing an inferior density to water. 
He concludes, I. That the liquids in human ears are con- 
tained partly in species of tubes. 2. That these tubes or 
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Qinals are osseous. 3. That the semicircular canals have a 
curriture answering to that of the syphon. The ound 
appears to be inereised faj introducing a solid in colitact 
i^th the water ; for, with a water hammer containing sereral 
imall rounded stones, the globnkr vibration of the liquid 
took plaee without requiring to have any impulse commu^ 
nieated to it, as with the .common hydraulie hammer* 
Henee, he eoneeives that the concretions fai the labjfiHbith 
may facilitate the globular vibrations of the liquid in which 
these bodiey are suspended. Latour and l>reschet are both 
engag'ed in the further prosecution of this interesting sub- 
ject. The latter is investiirating the functions of the 
semicircular canals in the slug* » 

II. ELBCTRICITY. 

M. Peltier* has obtained some important results from 
his experiments on electric currents. He finds, L That 
erery eleotrie current, whatever be its intennty, elevates 
the tempeiature of homogeneous condudorB. d. Tint the 
temperature ie equal over the whole length of the wire, 
witb the exception of the extremities, where it increases or 
didllSMles according as the bodies to which the conducting 
wires are attached are good or l>ad conductors. Thus, a 
zinc wire between copper and iron wires of the same diameter 
aiibrds with the same current different temperatures at each 
of the extremities. 

3. Whatever be the length of a conductur the elevation 
of temperature is the same under the same current, even 
when the extremity of the conductor is plunged into a cold 
liquid. In order to obtain the same quantity with a more 
hnperfect conductor, it is necessary to inereaae the eneigy 
of the electrical source. If a complete current of 20* is 
proeured, the elevatiDn of tempemture will be 10* orer the 
whole lei^h of the vrire. Henee, it ie the quantity of 
eleetricity completing the eireuit which determines the 
elevation of temperature, and not the quantity detained. 
With a current of 15°, and a wire of 0-8 diameter, the 
temperature of the latter was '2*^-4 ; with a current of 30° it 
was 7% tiiat is in the proportion oi 2 to 3, or with a double 

• An. 4» Chim. hi. 571. 
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current or half section of the conducting wire the tempera- 
ture is trebled. 

4. When wires of different conducting powers were alter- 
nated and employed to convey the electric current, he found 
that when the negative current passed from a good into a 
worse conductor, the greatest elevation of temperature 
occurred, as from copper to iron, lead, or tin. The oon« ' 
trary took place with the positive current* When the 
native current passed from the zinc to the iron, the 
temperature was 30*, bnt in the case of the positive current 
the elevation was only IS**. 

It is remarkable that the temperature is higher when 
there is a solution of continuity. Thus, wlieu two cupper 
wires were broiifrht in contact with two ])lates of bismuth, 
an elevation oi temperature was exhibited, but disappeared 
on soldering the metals. 

Professor Marianini,* who is actively engaged in philan- 
throphic endeavours to render electricity beneficial to the 
cure of the diseases of his fellow creatures, has inferred, 
from numerous experiments upon frogs, that when their 
organs of motion are subjected to the influence of an eleetrie 
current, the electricity accumulates, until by its tendency 
to flow back, it opposes the current which contributes tiiie 
new supply, so as to render the action of no effect, or to 
excite much more feeble contractions than at the commence- 
ment of the experiment, and that the accumulated electri- 
city gives rise to a movement in the opposite direction to 
that proceeding iVom the electrometer, when the circle is 
interrupted, and hence, a contraction is induced. A frog 
was electrified for live hours, the circle was interrupted, 
and contractions were excited dictinctly under the action of 
the returning current. 

Upon these principles Marianini was induced to try the 
effect of galvanism' upon a patient affected with palsy, after 
the failure of other remedies, and having succeeded in pro- 
duei|>g a cure, he applied it in se^nd eases with equal 
benefit. (^Aan. de Chm. liv. 366.) 

Into one of these cases I consider it proper to enter par- 
ticularly. The Countess M. Fenerazoli Sandi, aged 23 years, 
pn the bill uf May 1827, in crossing the room fell on the 

• Ann. do Chim. Iri, 367, 
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floor, and in endeayouring to risei perceived tliat she had 
lost the use of her legs, and that nil sensation had disap> 
peaired in that part of her body. -Marianini was called in on 
the 26th of June, after several able physicians had&tled in 
doing her any good. He began the treatment with a Toltaie 
pile, composed of 58 plates of copper, and as many of zinc. 

Each pair was separated from the succeeding by u piece 
of cloth immersed in salt water. A slip of lead leading 
from the positive pole surroimded the upper part of the 
limb, and a similar slip, leading from the negative pole, 
was connected with a plate of tin placed between the instep 
and the toes when a shock was to be given. 150 shocks 
were first given to one of the limbs, and then an equal 
number to the other, then to both simultaneonaly 300 
shocks. Between each shock an interval of two seeonds 
was observed, and a rest for three nunntes after 40 or 60 
shocks. Sometimes the electric flnid was communicated 
for the sake of variety, in a current, in a circuit, or by a 
needle point, which communicated a pricking pun to the 
patient. This treatment was continued for an hour, and 
was repeated on the 26ili, 27th, and 28th of June. On the 
29th the number of plates was increased to 75. The sensa- 
tion experienced was so disagreeable that a wet towel was 
wrapped round the limb. This lasted till the end of July. 
He substituted an apparatus with a circuit of 100 vessels. 
C couronnes de cent tosses. J The net superhcies of the plates 
was three square centimetres, and the liquid conductor was 
sea water. 

The number of shocks during the day was 800« Until 
the 6th of July the Countess felt no signs of improvement^ 
that is' 12 days after having commenced the treatment* On 
the 9th, she eonld perceive, by touching it, that her foot 
was in contact with a moist body. On the 13th, the elec- 
trification by puncture caused great pain, although only 
made with five pair of plates. On the 16th, the patient 
could put her foot to the ground, but with fatigue. On the 
22d she was electrified for the last time, and walked without 
being fatigued. 

Marianini reports the ca«es of six other persons of various 
ages whom he had treated in a similar manner successfully. 
Some of these had previously been bled with leeches, and their 
spines stimulated by sinapisms. It must be added, however. 
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\hat MariAoini was not suoeessliil in an j oikter caiesi, althougb 
we aire not infoinned how many patients wete flubjected to 
the same method of oure. Let it be bonaex in mind, how- 
ever, that if by the application of the eleetri^ inflneneet 
even five out of a thousand of onr fellow oieatima ean be 
restored to health, from helplessness and misery, the physi*- 
cian is not justified iu witiiholding the assistance of such a 
powerful agent. 

M. Matteuci* in examining the pneumogastric nerves, 
could observe no current in them . He concludes that some 
foreie:n as-oncy was interposed wlien any developt nu nt was 
exhibited, and that although, in all probability, the secre- 
tions depend upon the presence of oppoeite electrical states 
in the hearing organs, no means have yet been devised Ibr 
^preeiatingf their eadstence. 

III. BfAONBTiaai. 

Dteimaikm of the Magnetic JVMIe.^The mean oscillatioa 
or difference between the easterly position of the magnet 

in the morning, and its western direction in the afternoon, 
at Frieberg, is exhibited in the following table, according 
to H. W. Dove. (Poggen. Ann. xxxi.) 

March . . 11 ' 12"-8 

May ... 12 416 

June ... 12 68*8 

August . . 12 21-2 

September . 11 25-8 

November . 8 37*8 

December . 3 49*8 
The mean oscillation for March, June, September, and 
December, is 9' 5r''8. The regular increase from the cold 
to the warm montiis is very distinct. 

The removal of the extreme of the magnetic mendian 
and its position, is as fbllows : 



• * • • 



Masrch . 
May 
June. • • • 
August . . 

September . 
November . 
December . 



A. 


M. 


SAtTBltI.Y. 


A. 


M. 


WI8TBRLY. 


20' 


4' 




1* 




6' 28-2 


8 


20 


4 


30-7 


1 


20 


8 10*9 


7 


20 


6 


33-3 


1 


40 


7 26-5 


7 




4 


43-4 


1 


20 


7 37-8 


7 


20 


2 


48-8 


1 




8 37 


8 


20 


1 


36-6 


1 


40 


7 1-2 


7 






R-7 


1 




3 1M 



* Ann. de Chim. Iri. 439. 
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The westerly deviation is tkerefore greater than the 
easterly. 

In the foUuwinc: ta])K the time is exhibited during which 
the needle remains to the west and east of th^ magnetic 
meridian : — 



March . , 


WE8TBKI.Y. 


. 13^ W 


May . . . 
Jfime . . . 


10 
10 




14 
14 




August . . 
September . 
November . 


8 
8 
8 


20 


16 
- 15 
16 




December . 


la 




11 





The inclination of the needle near Freiberg is stated by 
Hiniiboldt to be at 250 metres (273*41 yds.) under tiie 
0ttrfftee» 67* d6'-6, and on the sur&ce, 67* d2r*99. 

Reich fPog^. zxzi.) gires the remit of three years, not 
the mean however, of the mmithly summary, but of the 
whole year : — 

1831. 67« 24'-80. | 1832. 67» 22'-65. | 1833. e?** 2(^15. 

Lohrmaun ascertained the inclination for Dresden to be 
67^ 26''34. The observations in these instances were made 
with Gambey's modification of the magnet for measuring 
the inclination. 

The declination of the needle at Sitka, on the NW coast 
of America, according to Erman, is 28*^ 19' £, the inclina- 
tion 75* 43'. 

IT. PNEUMATICS. 

Mean Height of the Barometer at the *5'tY/.— This is a sub- 
ject which has latterly attracted mncli attention. Professor 
Schouw of Copenhagen, more especially {Poggendorff's 
Ann.) has collected numerous good observations, and has 
drawn some remarkable inferences, which are strikingly 
corroborated by the following tables, extracted from my 
own observations with an excellent instrument made by 
.Gary. They illustrate an interesting law by which the 
barometer is d^ressed as we approach the equator. 

The numbers are corrected for temperature by the 
attached thermometer. The observations were made at 
10. a, m. 
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•AS, 




BAB, 




- 30*329 


22 19 • 


' 30 063 






28 


30^ 


Ol 1 




29 40 . 


. 30152 






32 16 ■ 


- 30121 


24 45 




33 30 • 


. 30 *168 


20 52 


• 29-910 






17 29 


- 29-868 


8. Indian Ocean. — S.E, trade* 


6 21 


- 29-882 


3ir66r 


BAB. 

- 30-233 


s. 


Ailaniic. — HM. trade. 


27 48 


- 30 *123 




BAm. 


19 28 


- 29-934 




- 29-853 


13 26 


- 29-856 


8 


- 29-821 


9 43 


- 29*843 


13 7 


- 29-946 







Fran these tables it !» obyious that the height of the 
iMurometric eolunm is inereMed as we recede from the equator, 
at which part of the earth'e surface it appears to assame a sta- 
tionary elevation, which may he taken as a dose approxima- 
tion to the mean density at the level of the sea. The standard 
harometric pressure for Britain has usually been considered 
to he 29*820, while the mean of the lowest heights in the 
observations previously stated is equivalent to 29-844. 

The mean of eight observations at the Cape of Good Hope 
gives for the height of the barometer 29*861 inches. 

With rt w:ard to thr Atlantic Ocean, Schouw sums up his 
deductions under tive heads : — 

1. There is a zone between 0° and 15° possessing an 
elevated temperature where the rains are periodic, the 
annual mean of the barometer lying between 337'" and d3S"\ 

2. A zone between 16* and 30", where steady winds prer 
serve the air dry, where rains seldom foil, the barometer 
being 338 to 339. 

3. In the third zone, between 30* and 4&*, the dry winda 
are interrupted, especially in winter, by the S.E. wind, or 
returning trade breeze, which takes up the moist and hot 
air of the torrid zone, and produces aqueous precipitations. 
The mean barometric pressure is between 339 " and 337'". 

4. The fourth zone is comprised between 45"* and the 
polar circle. It receives during the whole year, and espe- 
cially in summer, the returning trade wind, which, in 
consequence of its meeting with colder winds, occasiona 
frequent rains. The barometer is 337 ' to 333 6". 

5. Beyond the polar circle, in the fiifth zone, the mean 
barometric pressure increases. t 
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MeoM Ten^^mUure of the Air,— Ths mean iemperstnre of 
diffetent places on the earHi's surfim, is a point of much 
importanee, in reference partienlarl j to its steadiness, diiring 
a given period. Beeaase by sneh data,' we are enabled to 

determine whether the globe possesses a calorific focus from 
whicli heat is continually emaiiiiting, or whether, according 
to some pliilosophers, it is gradually throwing off the heat, 
which its whole uia^s was originally possessed of. 

Laplace has shewn in his observations on the ancient 
eclipses, that the temperature of the earth has not varied ' 
for 2500 yeara, the^ of a degree. 

Fonrier as has already been jmentioned (Reoordt 
OenenA Sdenoe. vol. i. p. 70,) proved that the cooling 
cannot have ezeeeded the of a degree daring soentmy. 
And M. Arago demonstrated that daring 2001 years, the 
maxima of cold have not increased. 

libri (^an. de Iti. 395,) has drawn the following 
condnsions from his analysts of dilferent theories. 1. In 
the interior of the earth, the temperature of the strata, 
increases or diminishes with the depth. 2. From direct 
observations, the calculation of eclipses, and the mathe- 
matical theory of heat, it appears to i)e demoustrated, that 
the mean temperature of the c^lohe has not varied during 
the historic period. 3. Future observations may perhaps 
enable us to ascertain if the moon has attained a state of 
calorific equilibrium, or if its mean temperature varies. 
4. In a giyen time the cooling of each stratum in the earth 
being proportional to the quantity of heat, the cooling will 
be more rapid in the hottest strata towards the centre of 
the earth. Hence, in order to study the future yariations 
of the mean temperature of the eartii, it will be necessaiy 
to make experiments with thermometers, deposited at Tery 
considerable depths in the earth. 

It is ohvious, however, that we are extremely limited in 
our means of determining temperatures at great depths, 
the most distant point from the surface which has yet 
been attained in this country (2.50 fathoms,) being a most 
insigniiicant fraction of the eartli's radius. 

l^ere are several methods of ascertaining the mean 
temperature of terrestrial localities, which have been 
employed with considerable success. Registers of the 
thermometer have been kept during the several days of the 
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year, and a mean struck of the whole observations. The 
altitude of a mercurial column has been noted, and the 
density of the air has thus been applied to discover the 
temperature, by means of calculations which are suihciently 
well known. The temperature oi' deep sprinL^s has been 
considered as an index of the mean temperature of the 
locality in which such aqueous sources occur. 

These methods, hiowerer, do not apply equalljf well to 
small as to gteat elevatioiii above the lerd of the oeeaa. 

Tbe depth at whidi an IsTamble tempeiainre is mei 
with, varies in different sitsatioas. V. Arago found that 
at 25 feet, (96*6 English feet,) helow the smftoe of the 
earth, the thermometer was not steacty, and did not indi- 
cate a eonstaat mean temperature, llus may be as^bed 
to the influence of the variable atmospheric temperature. 
Taking advantage oi" this inference, Boussingault conceives 
that in climates where the temperature is tolerable equable, 
the earth can be aflTected to but a very slig^ht extent by 
slight alternations of heat, as happens in equinoctial situa- 
tions, {Ann. de Chim* liii. 225.) In 1830, during his resi- 
dence at Vega de Zupia, he instituted a set of experiments 
with the yiew of settling this point, and came to the con- 
elusioa, that in less than an hour, a tiayeller may ascertain 
the mean tcmperatare of any place between the tn^ics, 
whatever its elevation above the level of the sea may be. 
To prevent the effect of atmospheric inflnenee, he experi- 
mented mader cover of a cottage or in the shade. The ther* 
mometer was introduced into a hole, which was deep enough 
to allow the bulb to be a foot below the surface, the hole was 
then closed up by a bit of paper or other convenient sub- 
stance. The temperature of Zupia was thus found to be 
between 21°;i (70''3 and 2P5 (70«7 F,) which it must be 
admitted is a close a|)proximation, considering tjiat the 
observations amounted in number to twenty. At Marmato 
the thermometer placed 1 foot below the surface, 1426 
metres above the sea, ranged between 70<'*3 and 7Q^T, In 
the Valle de Cauca, 1064) metres above the sea, the range 
of seven observations was 28^ (74«4) and 23^ (74*8.) 

At Pureed, 2661 metres of elevation, the tiiermometer 
placed in similar circumstances stood at 13*^1 steadily, 
daring six observations on two separate days. At Quito, 
with an elevation of 2914 metres, the mean temperature 
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according to the deterwilmttim of CSolooel Hftli and M. 
Salasa» daruig the wliole ymt is 19^6 (59^ F») which 
eorresponds exucilj with the remlte of Sdasa, obtained If 
placiug the thennomeler 1 foot under the aurftee. Bonssia* 
ganlt £rom these, end a few additional instances concludes, 
that at least, between the !!• N. L., and 6« S. L., this 
method of ascei taining the mean temperature hulils good. 

The mean temperature of the shores in the neighbour- 
iiood of the equator, has been a subject of discussion. 
Humboldt fixed upon 27''5 {SW F.) Kir^van 29« (84<'2,) 
Brtw^ter 28°2 (82»70 Atkinson 29'>2 (84''5,) as the tem- 
perature of tlie equator. Hall and Boussingault again, 
have loiind the temperature of the torrid lone to rary 
between 20" (78<>8 F) and 28»:5 (8a»3 F.) I consider Ottsa 
&cts too imjK>rtant to be OTerJooked, and am happy in 
being able to eommaaioate to travellers aaeh a 8i]iii|d% 
and at the same time, so apparently correct a metiiod of 
ascertamiag the mean ten^eratare of intertvopiesi plaoes* 
In connexion with this snbjeot we may consider the 

Temperature of Springs. ( Pogg* Am. xxxi. 365.) — ^Arago 
remarked that the increase of the temperature of the earth 
might be estimated by the depth of springs. Spabky 
considers that the value of this increase Tiiay be deter- 
mined with accuracy. From his observations on the springs 
of Vienna he has drawn this equation, 

T = A 4- aor 

in which T is the observed temperature, A the (unknown) 
temperature on the surface, a the depth, and x the increase 
of temperature for 1 £c»ot in depth. As the value of each 
obsemtion depends on the quantity of water deliyefad 
each well in 24 hours, each equation must be multiplied 
with this quantity of water. The general expression there- 
lore is laT^aiA + atm; 
where m represents the quantity of water in 24 hours. 
For Vienna Spasky gives 

A = 80311. 
X = 0 0117716. 
Mean error of A 0- 08601. 
Mean error of x 0 000()5. 
Mean temperature of the atmosphere 8° 2 R. The value 
of X being found, we obtain 85 feet, or less than 27 metres 
for increase in the depth for each degree of Reaumur. 
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Tabk of ike wpedfio hmt rfbodkt. 
Avogadro has reeently made ezperimeiits upon this intemting 

subject. The following table contains the results of these triala, 
with the numbers affixed by other experimenters.* 



Carbon . . . • 
Protoxide of lead . 
Red oxide of mercury 
Protoxide of tin . • 
Beatozide of copper 
Oxide of line • • 



Anhydrous lime 
Pesmdde of ixoii< 



Red oxide of lead . • 
White oxide of anenie 



Alumina, anhydioos 

])eutoxide of tin • 
Peroxide of 

Quartz 
Sulphuret of iron 

Sulphuret of lead 

Cinnabar 

Ydlovrtulphnvet of aneme * • • • 

Chloride of sodium 

Chloride of potaadttm 

Chloride of lime , 
Deutochloride of mercuxy • • • . . 

Protochloride 

Red oxide of iron (hydrous) . . . . 

Ahimina (hydrous) 

lame (hydroiu) ^ 

Potash (hydnms) 

Cazbonate of lime 



Carbonate of potash ( anhydrous) . . 
Carbonate of soda (anhydrous) , . . 
Sulphate of lime (anhydrous) . . . 

Sulphate of potash 

Sulphate of soda (anhydrous) . . . 
Sulphated protoxide of iron (anhydrous) 
Sulphate of copper (aiiliydrous) . . , 
Sulphate of zinc (anhydrous) , « . 

Nitrate of pota^ 

Nitrate of soda 

Stdphate of lime (hydrous) . . . . 



Avo,;rHdo, 

U-257 
0050 
0-060 
0*094 
0*140 
0*141 



0-179 

0-213 

OH>72 
0-141 

0*900 

0-111 
0191 
0-179 
0-135 
0-046 
0-048 
0*105 
0-221 
0-184 
0-194 
0-069 

O'lm 

0^ 
0*300 
0^ 

0-903 

0-237 
0-306 

uiyo 

0*169 
0-963 

0-145 
0-180 
0-213 
0-269 
0-240 
0-302 



0*25 Crawford 

0-049 Gadolin 

0*50 1 Lavoisier and Laplace 

0-096 Crawford 

0*997 Crawford 

0-137 I>o. 
( 0*223 Crswfbid 
(0*217 I^av. and Jjotplace 

0*167 Gadolin 
^ 0*068 Crawford and Kirwan 
I 0 059 Gadolin 
CO'069 Layoiner and Laplaoe 

0*185 Oadolm 

0-006 Crawford 

0*195 Crawford (agate) 



0*996 



( 0-256 Crawford 
e 0-207 Gadolin 



* Ana. d» CIubl It. 9f • 
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Atmospheric Air. — According to Berthollet, by the usual 
phosphorus eudiometer, the remaining azote is increased 
by the phosphorus vapour ^ of its Tolome. To satisfy him- 
self upon this pointy Brunner passed a quantity of atmos- 
pherical air from a gas holder^ first through merenry and 
chloride of lime, and then through red hot iron filings. 
The gas thus freed firom o^gen was placed over mercuiy, 
the temperature and pressure being noted. A stick of dry 
phosphorus was next allowed to remain for some time in 
the gas, but produced no change in its rolume. Some- 
times, after standing many days, a slight dimunition took 
place, but never aniounting to 1 per cent., which was 
ascribed to the admission of a small portion of oxygen. 

Tralles, from theoretical views, calcul.itod that the quan- 
tity of oxys^en in atmospherical mv diiiiiiushes with the 
height, and that at the surface of the sea, air contains 

21-00 per cent. 
1000 feet aboye the sea 20-90 
8000 Do. - - 20-22 

Saussure found the quantity less upon the hills than in 
the Tallies, (1*25 less) by means of Priestley's eudiometer. 
Berger, with sulphuret of potassium, phosphorus, and 
nitrous oxide, estimated the proportion at between 20 and 21 
per cent. 

Configliachi observed that with phosphorus the propor- 
tion of t>xygen was smaller beluw 50° than above 641". 

The iiu an of 14 exj>eriments by Brunner gives for the 
pro|)ortioii of oxygen in common air, determined by means 
of phosphorus, 20*915 per cent. 

The smallest quantity obtained was 20*75, the temperature 
of the residual azote being 50° F, and the pressure 555*9 
millimetres, and the greatest result was 21*11 when the 
thermometer was 53^* F, and the barometer at 566.0 mill. 
Both experiments were made about 7 a. Pcffg- xxxi. 1 .) 

Con^mmda of Carbon md jB^dh;ysii.— Dumas and Bonllay 
hare endeavoured to prove, by numerous analyses, that, 
1. A compound of earfoon and hydrogen acts as a base, 
analogous to ammonia; 2. That alcohol and ether are 
hydrates of this body; 3. That carbohydrogen forkns with 
hydracids, anhydrous compound ethers; and 4. That the 
same l)0(iy with oxygenacids forms compound ethers con- 
taining an atom of water. 
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Dumafi conceii^es thataleohui contains hydrogen united to 
water, and hydrogen united to carbon. Following out these 
theoretical considerations, he has examined the product of 
the distillation of alcohol with chloride of lime in solutioD 
wliioh be terms dUorofarme* It coBsita of 

Carbon 10*34 

Hydrogeii- - - 0*88 
Chkriiie 88-98 



100-00 

The formula for this compound is ohWously 2 C + H + 

3 Ch. 

BromofoTtne is prepared by treating hromide of lime 
with alcohol, or pyro-ace tic-spirit. It consists of 

Carbon - - - • 5*44 
Hydrogen- - - 0*47 
Bromine - - - d4 09 

10000 

and its formula is 3 C + H + 3 B. 
Moform is formed in a flindlar manner, and contains 

Carbon - - - • 3'20 
Hydrogen- - - 0*38 
Iodine 96*47 



100*00 

corresponding neailj with 2 C + H + 3 I. 

ChhralYiA^ its composition expressed according Lo Dumas, 
by the formula, 4C + H + 0 + 3 Ch. 

Mercapfun. (Ann. de Chim. Ivi. 113. J — Wheii sulphovi- 
nate of barytes is distilled with a solution of suiphuret of 
barium, an ether passes over which swims on water, and 
may be freed trom sulphuretted hydrogen attached to it 
by agitation in water« and separated from water 1^ 
chloride of lime. Thus purified, it is colourless, smells 
Uke assafcetida, and bums readily. By distillation it 
is separated into a more yolatile portion, termed by Zeise, 
fMrooptaii, an extraordinary appellation^ from its affinity 
for mercury, ( corpm mercurwm capUaUf) and into a more 
fixed substance cidled ^^eaUc etker, 

Mercaptan, when obtmned pure from the mercaptide of 
mercury, is colourless, with a smell of assafoetida. Sp. gr. 
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0-842. BoiKngpoiDt62°(143° F.) Very gohible in alcohol 
and ether; acts with \iolence on deutoxide of mercury, 
forminera conipomul of Us: + 2 Su + 4 Su + 4 C + 10 H. 
Sotltat the conipositioii ol' iiiv'rca])taii is 4 C -f 10 H -h 2Sii. 
The viprcaptide of mercury melts at 86^ C, resembles fused 
chloru ie of potash, it \» decomposed at 175° C ; it is insoluble 
in water. Mercc^tide cf gM consists of 2 An + 4 C + 10 
U + 2 Sa» is an amorphous mass without colonr^ and is 
not decomposed at 320°. Mercaptide of pUrtinum resembles 
that of mercury in composition. Merciptides of potaseivm 
and sodium are alkaline. 

Zeise conceives the state of the combmation of the ele- 
ments of mercaptan may be represented by (4 C -f 10 
H + 8) -f (2H -hS.) Liebigmakeeit4C + 12H-H3S. 

Absorption of deutoxide of Azote hy salts of Protoxide of 
Iron. — Priestley first observed that the salts of protoxide of 
iron absorb deutoxide of azote ; and Davy afterwards ascer- 
tained that a cubic incli of a saturated solution of suiphated 
protoxide of iron, absorbs 12 cubic inches of this gas. All 
the soluble salts of protoxide of iron, without exception, 
possess the property of absorbing a determinate proportion 
of deutoxide of azote, which is proportional to the base. 
To determine directly the quantity of gas absorbed, Liebig's 
apparattts was employed by Pelligot, (Poffge«dorff*8,Aniu 
zxti. 24.) The apparatus was weighed, a determinate por- 
tion of salt introduced, the weight noted, a little water 
poured in, and the weight a third time observed, then it 
was attached to a Woulfs bottle by means of a ribbtncl of 
caoutchouc, from which the dry gas was disengaged. By 
niCciTiv of this apparatus, with the necessary precautions^ 
he (>l)tained the following results : — 

k>-4;3H gr. (1 gramme) of anhydrous snlphated protoxide 
of iron, absorb 4 07 cubic inches (66-7 cub. cent.) or 9* per 
cent, of its weight. 15*433 gr. chloride of iron absorb 
4*339 cubic inches (71*1 cub. cents) or 10*7 of its weight 
per cent. 

The solutions which absorb deutoxide of azote are not 
altered, for the salts remain in the state of a protoxide, and 
can be restored to their former state by heat* Sometimes a 
little peroxide of iron is formed, and a little azote is dis> 
engaged, but these partial decompositions proceed from, the 
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independent oxidation of the protoxide, and are not con- 
nected with the gas absorbed ; and this is further ])roved 
by the fact, that if the solution is evaporated in a vacuum, 
the gas disappears, and the salt remains unaltered. It 
may be observed, however, that ferro-prussiate of potash, 
does not produce a Prussian blue colour, with the salt in 
this state, but forms a reddish brown tiocky precipitate^ 
which changes its colour to blue on exposure to the air. 

Phosphate of soda, as well as all salts which by double 
decomposition produce insoluble precipitates, with the 
salts of protoxide of iron, form when the last salts are, 
saturated with deutojdde of axote, compounds in which the 
gas remains in combination. The precipitate occasioned by 
phosphate of soda is reddish brown, and passes in the air 
into phosphate of iron. But these combinations are so 
extremely unstable, that it becomes almost impossible to 
study their nature. 

With regard to the other metallic solutions the effect is 
<[uite different. The gas is absorbed hy cdiloride of tin and 
nitrate of mercury, but the chloride decomposes the 
deutoxide of azote, and takes up the oxygen necessary to 
produce an oxide of tin. A solution of nitrate of mercury 
saturated with the gas, deposits speedily a crystallized salt 
which is a hyponitrate and less soluble than the nitrate. 

Hie cirenmstanoes to which we have directed our atten- 
tion above, deserve to be prosecuted, as they have no 
analogy in mineral diemistry. 

ReAieHonafCMoride^ff Sibfer, {JaunuU de Ckmae ^Erd- 
mcma, 1833, p. 270.,>**/nie best method of reducing chloride 
pf silyer is that of Mohr, which consists in mixing the 
chloride with the third of its weight of colphane, and 
heating the uiixturc moderately in a crucible until the 
flame ceases to be of a greenish blue colour, then to increase 
the heat, for tlie purjiose of fusing the silver and collecting 
it at the bottom of the vessel. 

BASES. 

Method of procwring jSe/eniunt.-— Brunner employed, for 
the purpose of extracting selenium, the refuse from the 
sulphuric acid manu&ctory at Luckawitz, in Bohemia, 
(Poggendorff^ Am. zzzi.) The dried refuse is to be distilled 
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in a glaas retort; a small quantity of add liquor first 
passes oyer, then sulphur follows, which condenses in 
the receiver ; 100 parts of the dried matter contains 42 

of sulphur. It should then be pulverised and boiled 
with a concentrntt'd solution of potash till the solution is 
saturated with sulphur. Dilute the liquid with from four 
to six times its volume of water, and expose it to the air. In 
eight or ten days an efflorescence takes place on the surface 
of the liquid, which, as it separates into considerable pieces, 
sinks by shaking to the bottom of the vessel. When this 
precipitation ceases the substance is to be well washed. It 
consists of pore selenium . From the solution a light black 
matter separates, which is carbon, and may be separated 
from the selenium by filtration. If the solution is allowed 
to remain for Bomt days in the air, aftar the separation from 
the selenium, a red powder collects on the surfiwe, which 
is a combination of sulphur, with a little selenium. 

To free the selenium first obtained from a small quantity 
of sulphur, it may be again treated with potash, but in this 
case, a small quantity oi" selenions acid remains in solution ; 
or it may be oxidized by nitric acid, and precipitated with 
sulphate of ammonia. 

In the same way tlie selenium may be separated from the 
compound of sulphur and selenium, which appears to be a 
combination of sulphuret of selenium with sulphur. If the 
solution be exposed to the air after the separation of the 
selenium and red compound, for six or eight weeks, more 
sulphur is deposited, with a little selenium, which may be 
separated by potash. 

' A small portion of selenium still remains in the liquid, 
which may be extracted by saturating the potash with mu* 
riatic acid, and then treating the sulphur which separates 
with potash as before. But it will be found that the quan- 
tity obtained in this way is not worth the trouble of the 
process. 

The black pulverulent residue which remains after the 
distillation of the sulphur, contains a small quantity of 
selenium. It consists of silicious sand, charcoal, lead, 
lime, iron, alumina and sulphur. To separate the selenium 
1 part of the matter is to be heated with 1 part of saltpetre 
and 2 or 3 of common salt, in a crucible, until the black 
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colour b i^nmed and a fed tint afpears. Tha maia is then 
waalied^ and boiled with mnrialac acid till all the mtrie acid 
is driren off, and the flelemmn is then precipitated by ml- 

pliatc of ammonia. From 1 to If per cent, of sdteniiim it 
thus obtained from the residue. 

Precipitation of Antimony hy Sniphftretted Hydrogen, (Arm. 
de Pogg. xxviii. 4S] .) When aiitinioiiy is pn ripitated from 
the solution of its chloride, in water mixed with tartaric 
acid, by sulphuretted hydrogen, it is in the state of a pure 
sulphuret, and retains no sensible quantity of chlorine. But 
when the gas passed through the liqi^id ia inaitfiicient to 
throw down the w]u)Ie of the metal, the precipitate is, at 
M, L. Gmeiin obierred, a .chlbro-aulphvret. This com- 
pound becomes black by drying on the sand bath, and 
exhales fumes of chhmne and antimony* 

^Ewnmnical method of preparing tkt Protoxide of Coppet^ 
by M. Malaovtb, {Aiau de Chm. liv. 216.) Fnae with a 
gentle heat 100 parts of salphate of copper, and 6& crystal- 
lized carbonate of soda, and continue the heat until the 
mass solidifies. Pulverize it, ahd add exactly 15 parts of 
copper filings, then expose to a white heat, and keep it up 
for twenty minutes. Powder the cooled mass, and wash it. 
The residue is protoxide of copper, of a beautiful colour, 
and the hrst washings contain sulphate of soda, which may 
be extracted by eyaporation. The oxide thus prepared eosta 
only 4s, 2d, for 2 lb. 2 oz. 2 dr. 

■ If we were content with caldning the sulphate with 
copper, or employed anhydrooa carbonate of soda^ the pro- 
duct would be less beautiful and less pure. The proportioii 
of carbonate of soda given is sufficient to deeampoie half of 
' the sulphate of copper, and a greater proportion* so &r from 
being advantageous, would nfhrd an oxide maek less pure. 

Separation of the Fixed Alkalies from Magnesia. — When 
the alkalies and magnesia are in the state oi chlorides, the 
bases may be separated by cunvortinj? them into sulphates, 
treaties; the solution with acetate of barytes, heating* tliera 
after evaporation, and separating^ by water the soluble alka- 
line carbonate from the carbonates of barytes and magnesia. 

Formerly, the separation was produced by a strong heat» 
which converted the greatest part of the chloride of magne- 
sium into magnesia, by thejrater of crystallisation oonverting 
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the chloride into muriatic acid. TTiis method, liowever, is 
not correct, because the whole of the chloride of magnesium 
is not decomposed, and, by consequence, a portion of it is 
obtained along with the soluble salt, and spirits act in the 
Bsme w^y as water. But when chloride of magnesium is 
heated in a small platinum crucible, over a lamp with a 
doable stream of air, and then a bil of carbonate of ammonia 
is placed in^ it, and the heating repeated seTeral times, with . 
the precaution of moistening the salt with a drop of water, 
the magneisia will be completely decomposed. If the dried 
residue be dissolved, and tested with nitrate of silver, a 
mere trace of the chlorine will only be detected. 

Ruse endeavoured to separati^ in this way chloride of 
lithium from chloride of niajinesiinvi, but of the original 
quantity of chloride of lithium, he only obtained 93 jier 
cent. The remaining iniiirnesia afforded an opalescenoe 
with nitrate of silver. The cause of the difference is, that 
part of .the lithia, from the presence of carbonate of am- 
monia, is converted into carbonate of lithia, which, on 
account of its solubility, ealknot be readily separated from 
the magnesia. 

Chlorides of sodium and potassium may be heated 
frequently with carbonate of ammonia, without changing 
their weight. Chloride of calcium, on the other hand, 
undergoes a similar change with the chloride of lithium. 

By access of the air, the chlorides of potassium and 
sodium are changed, and therefore, the preceding state- 
ment must be understood as referring to their behaviour in 
a covered crucible. 

Rose has made some experiments upon the volatility of' 
chlorides of sodium, potassium, and lithium, which are 
very important. 

L!0265 grms. of chloride of potassium lost by a red heat 
in a small platinum crucible 6 lines in depth during the first 
quarter of an hour 0*0846 
During the second quarter - - • - 0*0690 

1*016 chloride of aodkim in the same vessel during the 

first quarter 0*038 

During the second quarter . - . - 0*039 

A mixture of 0*932 grms. chloride of potassium, and 
r 1 75 chloride of sodium, lost in tiie same circumstances 

i2 
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0*065. iProm which it a])|H'arB that in mixture they retain 
the same volatility as when separate. Chloride of lithium 
is more volatile than either of the other chlorides. 

1-134 chloride of potassium heated in a large crucible. 



18 lines deep, loBt in the first quarter of an hour 0026 grm. 
In the second quarter ------- 0*0265 

1.101 grms. chloride of lithium in the same circum* 
stances lost in the first quarter ------ 0*017 

In the second quarter 0*013 

I'lOO grms. of chloride of sodium in the first 

quarter 0*007 

In the second quarter 0*009 
The relative volatilities, therefore, of these salts, begin- 



ning with the niost fixed, is chloride of sodium 1, chloride 
of lithium IJ, chloride of potassium 3J, in a deep crucible, 
but in a shallow crucible the proportions are different, the 
volatility of the chloride of sodium being represented by 1, 
and that of chloride of potassium by2J,(Pc^^. Ann, xxxi.) 

Maxtufactwre of Artificial Soda, — ^The calcined sulphate of 
soda is converted into sulphuret of sodium, by heating it 
with pulverized charcoal. The sulphuret is dissolved, and 
oxide of copper added to the hot liquid. The liquid is 
eyaporated after filtration until its spec. gray, be 1*41 or 
1*48. Then, on allowing it to remain from 24 to SdhourSy 
the undeoomposed sulplmte of soda crystallizes. The super- 
natant liquid is evaporated to dryness. By this process* 
for every 100 parts of sulphate of soda, 66 of caustic of 
soda are obtained. It may be converted into carbonate by 
healing with charcoal. 

Metallic copper, as well as its oxides, can separate the 
sulphur from the sulphuret of sodium, but in general the 
protoxide is preferable. To procure this oxide, metallic 
copper is to be heated to redness, and plunged into water 
containing in solution 0*02 of nitrate of soda from Chili. 
The sulphuret of copper, which is the product of this pro- 
cess, mixed with | of sulphur in powder is easily converted 
into sulphate by heat. These processes are followed at 
Hof., according to Prukkner, {Amud de Sckwcigyer^ b. vii.) 

SeparatAon of the Oxide of Cobalt from Oxide of Mekd, 
(Ann de Ckim, Ivi. 338.>^M. Persoz separates these oxides 
by dissolving them in nitrate or muriatic acids, adding as 
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much paraphosphoric acid as will saturate the two oxides. 
Ammonia is poured in, which forms a precipitate re-dis- 
solved by an excess of ammonia, and the liquid becomes 
violet coloured. When allowed to stand theexcessof alkali 
flics oii, and the solution becomes turbid in consequence of 
the deposition of ammonia paraphosphate of nickel, which 
at first possesses a greyish colour, but ultimately becomes 
green. When the precipitate completely subsides, the rose 
coloured supernatant liquor is drawn off, which, if it con- 
tai]ia30 more nickel, may he evaporated to the consistence 
of a syrup. The paraphosphoric add may he separated from 
the oxides hy carbonate of soda. 

Separatum of Oxide of Cadmium from Oxide of Bismuth. — 
Persoz has observed that the paraphosphate of bismuth is 
insoluble in ammonia, and that the paraphosphate of cad- 
miuiii is very insoluble. Hence, this is a ready method of 
separating the two oxides. He prepares the acid by calcin- 
ing pure phosphate of ammonia. 

Separation of Oxide of Uranium from tJie Oxide of Cobalt^ 
Nickel, and Zinc, — ^The subacetate of lead separates the 
oxide of uranium from the other three oxides, for a solution 
of this salt poured into a solution of uranium in nitric acid, 
ooeasions a precipitation of uraniate of lead, the other oxides 
present not being affected. 

Mamtfaetwre of the Tarn Tom and CymhaU cfthe Claamei 
{Ann4it ChUim, liv. 329.)^According to M. Stanislaus Julien, 
the Chinese in the formation of the tam-tam, run the alloy 
into leaves, and then fashion it in the proper way; but 
according to Darcet this is impossible, because the alloy is 
as brittle as uuancaled glass. The tam-tam and cymbals 
consist of 

Tin ... . 0-20 
Copper . . 80 

» 

100 

The most probable mode of manufacture appears to be 
hy running a piece modelled in sand in a font with the 
aUoy. The piece taken from the mould is finished off, and 
tempered like steel. If it is distorted by being plunged 
while hot into cold water, the injury is rectified by a ham- 
mer.. The tone appears to be given either by the tempering 
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or4)y proper hammering, it b tben polished by a lathe, 

and completed. 

Method of obtaining Iridium and Osmitmy after the separa- 
Hon of Platinum, by F. VV Oiiler. {Pogg. Ann. xxxi.) — The 
black pulverulent residue >viiich reiiiains after the solution 
of native platinum m 'M[\m regia, contains, besides the com- 
bination of osmium and iridium, a considerable quantity of 
free iridium, and some iron titanium. Wuhler recommends 
the following piocesB for separating them ; Mix equal por- 
tions of the residue and decrepitated common salt, and 
place them in a green glass tube, which is to be passed 
through a tube furnace similar to that* in the apparatus of 
Liebig. To one end is B±ed an apparatus for the production 
of chlorine, and the other communicates with a vessel filled 
with ammonia, preceded by a bulb for the absorption of the 
oxide of osmium. Under the tube, hot coals are to be placed, in 
order that tlie mixture contained in it, which should occupy 
three fourths of its diameter, may he exposed to a strong 
heat. The clil urine is then allowed to pass through the 
tuhe. By tliis operation sodium-chloride of iridium, and 
sodium-chloride of osmium are formed, both of which salts 
are soluble in water, while the iserine remains insoluble. 
A little chloride of osmium will be formed in the first 
portion of the tube. The greater portion of the oxide of 
osmium will have crystallized in the bulb situated at the 
extremity of the tube. The bulb is to be exposed to a heat 
so as to melt the oxide, and in this state it may be poured 
into a flask or glass tube. The tube may be placed on one 
side, so as to idlow the oxides to sublime in the form of 
long crystals on the opposite side. 

To the ammonia, which contains more or less oxide of 
osmium, and is coloured yellow by it, let some sal-ammoniac 
and carl M wiate of soda be added, and let the whole be then 
evaporateti to dryness, and heated to redness in a c"lass re- 
tort. By this method the oxide will he reduced to the 
metallic state, which, by treating with water, will remain 
in the form of a black powder. It is then washed and dried. 
The oxide in the bulb may be reduced in the same manner 
after it has been dissolved in ammonia. 

When the tube with its contents is placed in a cylindrical 
vessel full of water, all the soluble portion dissolves. A 
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deep brownish red solution of double salt of iridium is 
formed. The liqnid after standing: should be decanted 
fipom the letkLue, which consists of i serine, and some pieces 
ef omaum and iridium. The fluid drawn off is distilled 
to separate the oxide of osmium, which may still exist in it. 
When the whale of the acid has passed over, the distiUatioii 
is stopped and the solution flltered. It is then to be ev&* 
porated orer a fire, and during the concentration, carbonate 
of soda is to be added in excess, which throws down a , 
blueish black precipitate* 

The dried black mass will then be strongly heated in a 
Hessian crucible, and after coolins:, be digested in water. 
The residue is a sesquioxide of iridium. Tiic iiltered salt 
solution contains, besides common salt and carbonate of 
soda, also chromate of soda, wliich gives it a yellow colour. 

The sesquioxide of iridium contains, besides osmium, some 
oxide of iron. It is to be placed in a glass tube, and hydro- 
gen passed over it at a" red heat till water ceases to be 
formed. Metallic iridium thus obtained is a black powder. 
It contains much caustic soda, which was chemically com- 
bined with sesquioxide, and is now taken up by water. 
By digestion in muriatic acid the iron is removed. After 
washing, it maybe placed between layers of filtering paper, 
and pressed for seyeral hours with a screw press. Heated 
then in a crucible, it is obtained in the form of a firm polished 
grey mass. Metallic iridium may be obtained by a shorter 
method, but not in such purity ; by cvaponiting tlie solution 
of sodium chloride of iridium to dryness, beating to redness, 
so as to melt the salt, and beuin to volatilize the ehlorid(^ of 
sodium. The iridium will thus be reduced, ;uh1 remain, 
after digestion in water, as a grey or black metaliic powder. 

Use of Iridium in the manufacture of l^arcelain, ( Pogg, 
xxxi.) — ^The substances hitherto employed for painting 
porcelain consisted of combinations of oxide of iron and 
oxide of cobalt, the former producing grey and Indian ink 
tints, and the latter the brown or blueish hues. It has been 
lately ascertained, howeyer,^ that iridium and rhodium 
communicate to porcelain grey and black tints. The black 
colour of iridium is yery deep and pure, while its grey tint 
is complete, without any tendency to blue or brown. The 
residue from the Russian platinum mint contains iridium. 
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and is now employed at the Royal Berlin Porcelaiii Manu- 
factory for painting the saperior kinds of ware. 

S^Ktratian of Lead and Bismuth.* — Stronaeyer dissolyes 
' both oxides in nitric acid, and hoils the solution with an ex- 
cess of caustic potash . The oxide of bismuth loses its water 
and remains in the fi>nn of a yellow powder, while the 
oxide of lead dissolyes in the potash* The solution is 
saturated with acid, and precipitated with an alkaline 
oxalate. 

To detect Copper in Lead ly the B2otrptpe.t— Plattner 

recoiumends the fallowing plan for this purpose : The lead 
containing the copper is reduced upon cliarcoal to a small 
melted globule. Twice its weight of boracie acid is added ; 
and the globule being so placed as half of it to touch the 
acid and half the charcoal, it is melted into a p^lass. The 
lead oxidizes and dissolves in the acid. In this way the 
lead is so oxidized that the small residual globule will 
readily afford with the salt of phosphorus and tin the 
peeuliar characters of copper. 

ACIDS. 

' Distillation of Nitric and Muriatic Acids, — ^According to 
Wittstock, if a t[uantity oi' saltpetre be distilled with a 
third of its weight of dilute sulphuric acid, sufficient to 
form a bisulpiiate of potash, a sudderf and rapid extrica- 
tion of nitric acid takes place at the time, when the clear 
mixtTire becomes milky, by which the liquid from gently 
boiling, is forced into violent ebullition, and a great quan- 
tity of salts is deposited in the retort. A similar occurrence 
takes place when common salt is distilled with sulphuric 
acid in sufficient quantity, to produce bi sulphate of soda. 
A strong ebullition being observed on the deposition of this 
salt. { Poffgendarff*s Ann, xxxi. 3hJ 

Oreme andApoeremc Adds, — In subjecting to analysis 
the water of the well at Porla in Oerebro, Berzelius dis- 
covered two new adds 4 (Poygendorff*8 Ann, xxix. !.> 
When the water is exposed to the access of air, a yellow 

* Poggendorff, xxv'i. 5;>3. Berzelius Jaineabericht, 1834^ 151. 
t Phann. Centrall. iii. B59. 

t Fori* weUliM in lh» ooontiy of OwHua, od di« boimdirjr of tihe pariaiies of 
Bkagwhttlt, Viby, and Bodanie, on llie odgo of a great noor, whioli extanda to 
no great depth (3 ellen) covered with qtbagmmi paliutre, end leatiiif on • liaid 
botton of mnd end giaTol. 
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deposit or ochre precipitates. The water yields in 



parts, 

Chloride of potassium 0 3398 

Chloride of sodium 0*7937 

Soda combined with crenic acid . . . U'(>413 
Ammonia combined partly with crenic acid 

and partly with carbonic acid . • • 0*8608 

Bicarbonate of lime 9*0578 

Bicarbonate of magnesia 1*9103 

Bicarbonate of manganese 0*0307 

Bicarbonate of iron 6*6109 

Pbospbate of alumina 0*01 10 

Silica 3*8960 

Crenic acid 6*2535 



29*4058 

From the ochiy deposit tbe new acids are obtained. It 
consists of 

Grenate of iron 90*54 

Carbonate of lime 3*54 

Phosphate of alumina with trace of magnesia 

and manganese 0*38 

Silica 5*54 



10000 

The temperatnre of the water is 44^*6 F» and the gas 

which is continually rising from the bottom of the well, 
consists of 6 vols, of azote Jind 1 carbonic acid. 

Berzelius treated this deposit in the following manner : 
the ochre was boiled with caustic potash, w^hich ])rodnce(l 
a brown solution, from which some ochre was deposited 
after standing for some time. This precipitate was thrown 
on a filter, the filtered solution boiled and iron deposited, 
sulphuretted hydrogen being passed through the liquid, 
the remaining iron in solution was separated. 

Qrenic acidf (icpi^vi} a well) was obtained from the alki^ 
line solution by the following process: The liquid was 
supersaturated with acetic acid, and acetate of copper 
added. If the precipitate was green, the acid was added 
in greater quantity. Acetate of copper was then added as 
long as k brown precipitate continued to fall. The crenate 
of copper remained in solution in the acetic acid, and when 
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it apparently precipitattd, it dissolved again, leaying apo- 
crenate of copper. 

Tiiis is slightly soluble in the filtered liquid, but when 
washed, it is completely dissolved. These washings ere not 
mixed wltli the lifjuid passing tliruiigh the filter. The latter 
was saturated with carbonate of ammonia in slight excess, 
and then was gently heated to C (122P F) when the 
crenate of copper fell down. As long as the solution con- 
tinues green, it is a proof that the preeiptlatioii ie not 
completely effected, and ia to be ranedied hy the cautious 
addition of carbonate of aau&onia, or by beating the solu- 
tion. The crenate of copper possesses a light grey-green 
colour, if brown, it contains apocrenic acid. 

It was then washed, mixed with a little water, and a 
current of sulphuretted hydrogen passed through it. The 
sulpliuret of copper thus obtained was brown, and the solu- 
tion which passed through the filter was also brown. 
After standinii- 24 hours in a corked tiask, it was filtered. 
The metallic sulphuret was so much the longer in separat- 
ing from this solution, in proportion to the quantity of 
water added. It frequently happens, that when the solu- 
tion passes through at first clear, the metallic sulphuret 
begins to follow during the process of washing, in conse- 
quence of the formation of bicrenate of copper. The 
brown solution was heated in a corked flask at a tempera- 
ture of 80^ C (176^ F,) an^ thrown on a Alter. The filtered 
crenic acid ibrmed a pale yeUow solution, which must be 
kept from the access of the air, for then it is conTCrted 
into apocrenic acid. By evaporation, free from the contact 
of air, a dark yellow mass was obtained, consisting of 
crenic acid, crenates of lime, magnesia and manganese, 
which was trt ated with absolute alcohol. Crenic acid and 
a trace of crenate of magnesia were taken up, while the 
other bases remained as acid salts. The aicoiiolic solution 
was evaporated, free from the contact of air. Tlie residue 
possessed a yellow brown colour. It was dissolved in 
water, and mixed with a solution of acetate of lead. The 
first precipitate formed was brown, which partly dissolved, 
leaving a brown residue of apoorenate of lead. The so- 
lution was filtered and precipitated with acetate of lead. 
The precipitate was well washed, dried, excluded from 
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the ain and a eftmat of sulphftfeltdd hydfogen passed 
through it* 

The filtered solutioii possessed a pale yellow eolonry 
which by evaporatioii, five flrom the actioii of air, yielded 
a thick pale opaque yellow mass, which was crenic acid in 

the purest state. 

Crenic acid is yellow, destitute of any appearance of 
crystallizatiuii, without smell, and in the dry state it tastes 
acid, but in a dilute solution, produces no effect on the 
ton^jue, although it reddens litmus paper. It dissolves in 
all proportions in water and absolute alcohol. TThe alco- 
holic solution evaporated in the air becomes hrown. The 
aqaeous solution wlien dried assumes the appearaaee of a 
symp. When distilled, it affords aa acid liquor and a 
brownish yellow €»1. Distilled with caustic potash, ammo- 
nia is produced. While in the retort charooal remains, 
which bums completely away when the acid is pure. 
Orenic acid eonnsts of carbon, hydrogen , astote and oxygen, 
IB proportions whieh have not yet been detemined. 

It dissolves in nitric acid in the cold without change ; by 
tlie appliciitiun oi' heat some nitrous gas is disengaged, 
and nitric acid may be distilled off. By evaporation a yel- 
low mass is left in the water, possessine: an intensely bitter 
taste, whicli unites with an alkali when the latter is added 
to it, forming an alkaline crenate. 

When silica is separated from a crenic acid solution, the 
precipitate contains crenic acid which can be separated by 
an alkali; but the silica by heating becomes black and 
diseng^pes an animal smell, and when moist is dark grey, 
when dry, white. 

The compounds crenic acid and the alkalies are easily 
soluble in water, and in concentrated solutions resemble 
vegetable extracts. The salts of the alkaline earths are 
less soluble, and those of the metallic oxides difficultly 
soluble, but dissolving more or less by washing. 

To determine the atomic weight of crenic acid, a solution 
of acetate of lead was precipitated by a portion of pure cre- 
nic acid ; the precipitate was white by rejected, and yellow 
by transmitted light, it was washed and dried, free from 
access of air at a temperature of 100"^ C (212° F.) It weighed 
0*59 grm. ; decomposed by sulphuric acid 0*4165 grm. of 
sulphate were obtained, dried at the same temperature. 
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After being heated in a platinum crucible, by which 
operation it first became brown and gave out smoke, it 
assumed a white appearance and weighed 0*41 grm., ac- 
quiring no change by treatment with nitric acid. This 
product is the apocrenic acid combined with the sulphate 
of lead. Now as the weight of an atom of sulphate lead is 
to the crenate of lead as 41 to 69, the atom of crenic acid 
is 1333*4. By analjrsing the crenate of lime Berzelias 
obtained for the atomic weight of the acid 1358-38.* 

^jioereittc ^Ad(l*'---ApocreBate of copper is precipitated 
when the ochre has been treated with potash* and acidified 
by acetate of copper. This is washed twice with cold water, 
It is then to be mixed with a little water and a stream of 
Bulpliuretted lij di'ogeu passed through it. The soJution is 
dark brown, and by concentration blackish brown. By 
absolute alcohol the pure acid is taken up and freed from 
the salts. A small portion remains on the filter with the 
suiphuret. This is taken up by acetate of potash, the 
solution evaporated, and the apocrenic acid dissolved in 
alcohol of sp. gr. 0*864. The acid may then be separated 
from the potash by means of muriatic acid. 

To ascertain the atomic weight, apocrenates of lead and 
barytes were analyzed. By the former the numbers were 
1693*0, and by the latter 1642-2.t 

AeHcn of Forme AM vpcn wme oxidei and peroxida of 
mUah, — 1. Gobel finds (JSt^koetgg Sddd^ vii.) that solutions 
of gold, platinum, and palladium are not decomposed by free 
formic acid even at the boiling point. This acid volatilizes 
gradually without separating the least trace of metal ; but 
the formate of soda completely precipitates these metals 
partly in brilliant spangles, and partly in the form of powder. 

The solutionR of nitj ate of silver and mercui'y are decom- 
posed by free formic acid ; but the decomposition is more 
rapid by means of the alkaline formate. 

2. The red oxide of mercury affords an easy method of 
determining the quantity of free formic acid, either mixed 
with other acids or combined with bases. The proportion 

* If wtt Mdnee these weights to convenient nunib€n» we hare for a mean 
13-458 which approaches 13-5 so nearly » that we can here no hesittttioil in •dnit* 
ting itas tlie atom of crenic acirl. — Edit. 

1 16'7d appears, therefore, the atom of apocrenic acid* — iuoii. 
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of formic acid may be judcrcd of by the volume of carbonic 
acid disengaged, when a li(|uid containing fonnic acid is 
heated with red oxide of mercury. The car])onic acid 
should be collected and estiinated in a proper apparatus. 

When formic acid is comlMned with ba^^e*), it is necessary 
to add, besides the red oxide of mercury^ some acetic acid 
to set the formic acid at liberty. 

3. The formates of zinc, copper, cadmium, bismuth, lead, 
nickel, aranium, cerium, and cobalt, when ezpoaed to a red 
heat in a glaas tabe over a spirit lamp, are decomposed and 
their oxides are completely reduced. If the flame of the 
blowpipe is directed upon ^e more difficultly fusible metals, 
while in the tube they appear through the glass to possess 
the metallic lustre peculiar to them* The employment of 
fonnic acid for procuring the rare metals, is to be preferred 
to hydrogen, and as the price of formic acid is low, it is to 
be hoped that the reductiou will be speedily made on a great 
scale. 

4. Formic acid may also be used to determine the quan- 
tity ofoxyL^Lii contained in the peroxides. For this purpose 
a determinate quantity of the peroxide is heated with formic 
acid. The gas disengaged, which is a mixture of carbonic 
acid and common air, should be collected, and the quantity 
of carbonic acid determined by means of caustic potash 
noting the barometric pressure, the temperature and mois- 
ture, and by diyiding the volume of the acid by 2, the 
quotient expresses the volume of oxygen 4aken from the 
peroxide. Its weight is then calculated. 

5. The method recommended by Dobereiner of preparing 
formic acid with sugar, is a very good one. The acid thus 
obtained always contains some acetic acid, which is de- 
tected when it is treated with red oxide of mercury. The 
acetic acid may be separated by emi)loying instead of chalk, 
as recommended by Dobereiner, carbonate of lead, to satu- 
rate with the assii^tance of heat ; the acid liquid passing over 
in distillation, and separating by crystallization the formate 
of lead which is less soluble than the acetate, which dis- 
solves easily. The formate is distilled with sulphuric acid 
previously diluted with its weight of water, and pure^n- 
centrated fonnic acid is thus obtained possessing an acid 
and agreeable odour. 
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Malic Acid, — Liebig recommends ( Poggendorff Ann. 
xxviii.^ tlic ibllowiiig process for obuining this acid. Add 
carbonate of lime or some otlicr alkaline ca-rbouate to the 
boiled and filtered juice of the service tree till it is neutral- 
ized. Mix the neutral solution with nitrate of lead until 
precipitation ceases, and allow the liquid to remain in a warm 
place some days. During this time the fiocky precipitate 
IB converted into yellowish white needles. Aeetote of lead 
my be employed in place of the nitrate ; but a quantity of 
colouring matter is thus precipitated. The impure malate 
of lead is now to be boiled after washing with dilute sul- 
phuric acid tiU it loses its granular appearance. To the 
thick matter, which contains sulphate of lead, sulphuric 
acid, malic acid, colouring matter, and other acids, a solu- 
tion of sulphuret of barium is now to be added in small 
portions. The clear solution will now be filtered, saturated 
with sulphur*'! of barium and carbonate of harytes, and 
Innted to the boiling point. Tartrate or citrate of bai ylt s 
remains undissolved. The pure malic acid is obtained 
when the barytes is saturated with dilute sulphuric acid. 
If any barytes should remain in solution, the addition of a 
little spirit of wine will separate it. 

By analyzing the malate of silver organically he ascer- 
tained the constituenta of malic acid to be 

Carbon 41*47 

Hydrogen . , . . 3*51 
Oxygen 55*02 

100*00 

M. Jules Gay Lussac found in 1832, the composition of 

citric acid, Carbon 42*05 

Hydrogen. . . . 3*57 
Oxygen 54*38 

100*00 

Hence, if these analyses are correct, we have the com- 
position of each represented by 

4 atoms carbon • . 0*25 
2 atoms hydrogen . 3 
4 atoms oxygen . . 4 

7*26 

and their formuhi is40 + 4C + 2H. 



Digitized by 



1836.] 



ImprontmaU§ Setmx, 



127 



Malate of silver may be obtainefl hy inixiiiisd, nitrate of 
silver anf] malatp of ammojjia. It is a white p:ranular 
precipitate, becoming yellow by drying, and consists of 

66*53 oxide of silver, and 33*47 malic acid. It dissolvea 
in bot water, and metallic silver precipitates on cooling. 

Malate of zinc consists of oxide 37*75, and 6$^25 of aeid. 

The crystallized salt has 3 atoms of water, wiiieh sm 
dnren off at 240^. 

Malate of magnesia is formed of 23*45 magnemy ami 
76-55 acid. 

Malate of harytes, when formed from a solution of a 
malate is deposited by evaporation, in the form of a white 
crust, which is insoluble in cold and hot water, hut readily 
on the addition of a drop of nitric acid. It consists of 
56*441 barytes, and 43-559 malic acid. 

Paramalic Acid. — Winckler described an acid under the 
name ot /wmaHc acid, (JaAre^ftmc^^ 247,) which M. Demar- 
eay has shewn (^n. Ckim, Ivi. 429,) to be paramalic acid. 

It is obtained from the juice of the fumaria, officirudis, by 
treating it with animal charcoal^ and precipitating by acetate 
of lead. The precipitate being washed, and a lit^e water 
added, it is to be decomposed by sulphuretted hydrogen. 
By filtration a dear liquor is obt^ed, from which crystals 
of paramalic acid are separated by evaporation. Hitherto 
this acid has only been oibtained hy the decomposition of 
malic acid. The paramalate of silver, when analyzed, 
alibrded for the composition of the acid 

Carbon 41-84 

Hydrogen . . . 3-41 
Oxygen ... .54*75 

100-00 

It dissolves with difficulty in cold water, more readily in 
hot, and the solution affords by cooling arborizations. It 
has an acid, styptic taste, volatilises, end is sublimed by heat ; 
forms crysteUizaUe salts with ammonia and lime. It has 
no smell, and dissolves in alcohol and ether. Nitric acid 
sp. gr. 1*4 dissolves it completely, and fine needles separate 
on cooling. 

Pyrotartarie ilcid.— This acid is prepared hy distilling 

tartaric acid, between the temperatures 337^ and 374^^ 
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The liquid obtained is introduced into a glas^; retort, and 
distilled till it acquires the consistence of syrup ; the 
receiver is then chaiiii^ed, and the distillation carried to 
dryness. The last liquid which conies over is exposed to a 
severe cold, or to spontaneous evaporation in vacuo. Yellow 
crystals separate, which are pressed between blotting paper 
and again re-dissolved in water. On cooling, crystals of 
pure pyrotartaric aeid are deposited. An analysis of this 
acid afforded Carbon .... 52-11 

Hydrogen. . . 5*30 
Oxygen . . . • 42*59 

100*00 

This acid is white, destitute of smell, very soluble in 
water and alcohol, with a taste resembling tartaric acid. 
It mi Us at 212, and boils at 370*^. Acetate of lead precipi- 
tates it ; the white product is insoluble in water, but very 
soluble in an excess of acetate. Pyrotartrate of potash^ 
when poured into a solution of the proto-nitrateof m^rcuiy, 
produces a copious white predpitate, and forms with per- 
sulphate of iron a yellow precipitate, soluble in twice its 
weight of water; with sulphate of copper a green product 
which requires nearly the same quantity of water to 
dissoWe it. 

Pure henzoie add may be procured, according to Rigbiniy 
by dissolving the acid in four or five times its weight of 

sulphuric acid diluted with six parts of water, adding 
during the ebullition, a small portion of animal charcoal, 
and filtering. On coolinu: the acid separates in crystals. 
This process may be repeated if the crystals are not pro- 
perly formed, and there is any smell. To obtain the cry- 
stals in perfect purity, they may be dissolved in alcohol, 
• and the solution exposed in a subliming apparatus on the 
sand-bath, the heat being applied in such a manner that 
the alcohol alone is volatilized. The acid is thus obtained 
in long needles, perfectly white and destitute of smell, 
aim. de CMm. Ivi. 444.) 

Su^hobengak Add, — This add is formed hj adding 
benzoin to sulphuric acid as long as any of it is taken up, 
allowing the flask to cool occasionally during the decom- 
position. {Fogc^mdorjfy xyjLi.) By dissolving the acid in 
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water, a peculiar substance separates, which, from its pro- 
perties, Mitscherlich terms a sulpho-benzoide. 'fhe acid is 
saturated with carbonate of barytes, and the solution being 
filtered and mixed with sulphated protoxide of copper, 
laige ci^Btals of sulpho-benioate of copper are ohtainal. 

The snlpho-henioatea of zinc, protoxide of iron, silver, 
potash, soda, ammonia, and many other salts, crystallize 
well. The copper may be remored by sulphuretted hydro- 
gen when the acid evaporated to the consistence of a syrup, 
assumes a crystalline appearance, and is decomposed by a 
strong heat. Sulpho-benzoate of copper may be exposed 
to a temperature of 220° (328'' F) without underleasing 
decoinpositiun, or att'ordiiiL; n precipitation with solution of 
barytps. Anhydrous suljiho-bens&oate of copper, analyzed 
by oxide oi copper, yielded 



Carbon 38-68 

Hydrogen . 2*62 

Sulphur 16*94 

Oxygen 21*08 

Protoxide of copper 20*84 



100-02 

The acid may be considered therefore as composed of one 
atom benzine and two atoms sulphuric acid. 

■ 

SALTS. 

Double salt of chloride of calciunij and oxalate of lime. 
According to Julius Frit/.clu when oxalate of lime is dis- 
solved in warm concent rattd muriatic acid, on cooling a 
double salt of muriate of lime and oxalate of lime crystal- 
lizes. By pressing the crystals on paper the free acid may 
be taken up. and on placing them in water the muriate of 
lime dissolves and the oxalate of lime remains. The latter, 
alter heating and solution in nitric acid, affords no precipi- 
tate, ormei^y a slight opalesenee with nitrate of 8ilTer,and 
the eolation gives no trace of oxalate of lime hy ammonia* 

This presents an easy method of analyzing the salt, hy 
digesting it in a platinum capsule, filtering, and then pre- 
cipitating the lime from the filtered solution hy oxalate of 
ammonia. 2*563 grm.of the double salt ^ave 0*707 carbo- 
nate of lime from the residue, treated with water and 0 705 
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ctrbonate of lime finoni the portion dissoived ia water. The 

Mlt ooiisbts of 

Oxalate oflime 0-904 

Chloride of <!alciam- - - - 0-778 
Water O'SSl 

2663 

Ann. xxviii. 21 .) The combination of ehloitde of oalciiim 

with acetate of lime is easily obtained by dissolving small 
portions of both in water, and allowing the solution to eva- 
porate. The double salt separates in larere crystals. It is 
very soluble in water. Analyzed by oxalate of ammonia 
and nitrate of silver the eonstituents were 

Acetate of lime - - - - 0-711 

Chloride of calcium - • - 0- )00 

Water 0'7a» 

2-663 

Su^kaM Pmiaxide o/ Iron, and Chlmde oflnm.SonB^ 
dorff haa shewn, (Poggendorff, zni.) 1. That sulphate of 
iron may be obtained completely free from peroxide, 
rendering, before erystanimtion, tlie aoluAion and, whidi 

has been made neutral by boiling. 

2. Th-dt this salt, moderately dry or moist, is not altered 
by exposure to the air ; but in dry air, or in a temperature 
of 104° F, in the course of time it gradually decomposes. 

3. There are three vnrielies of vitriol, the first c^reenish 
blue, formed from an acid solution free from peroxide ; the 
second dirty green, from a neutral solution without per- 
oxide ; and the last emerald green, from a toiution impreg- 
nated with peroxide salt. 

■ 4. Chloride of iron may be obtained pute by rendering 
tile aeutnd solution alightlj acid hf means of muriatic acid, 
and dr3fing the erjitals in a temperature between- 86^ and 
104^ F, mixed in a dose ▼essel with a little chloride. At a 
temperature of 122^, and in dry air, the* chloride fidla to a 
white powder. 

6. The primitive form of the chloride of iron is an oblique 
Hiombic prism, and its atomic composition 1 atom chloride 
of iron and 4 atoms water. 

Solubility of JBitartrate of Potash . — Brandes and Warden- 



Digitized by Google 



1835.] ImpFOvmmts in Science. 131 

Imrg lam nMdeeiperiiiteiits uponihesolubility ofthidtalty 
and have found that at 212^ F, 100 parts of water disBoWa 
6*68 parts of tliemit. 

100 parts water at 167° dissolve 4*55 

19d ^'6^ 

66° „ 0-49 
The method of experiment avhs to allow a solution, satu- 
rated at a high temperature, to cool down to the requisite 
pointy (Aimalm der Pharmacie i. 7.) 

To he eontkiued* 



AnTfCLS V. 

On a dqiosit of recent Marine Shells, at Dalmnvr^ 
Dumbart<mshire.» By Thomas Thomson, Esq. 

TBB-eoal formalioB of the South of Sootlaad» which extenda 
Urom the firth of Forth to the firth of Clyde, is etoted 
towards the west by the Kilpatrick hills, an extensive 

greenstone chain which terminates in the Clyde, by the 
rock upon which Dunglass Castle, the termination of the 
Roman wall, is built. On the south side of the Clyde the 
coal field extends a little further, hut there also it is inter- 
cepted by a range of greenstone and porphyry rocks, consti- 
tuting the hills to the south of Greenock. To the west of 
the Kilpatrick hills, on the north side of the river, we find 
the baaatifiil white or reddish but nonrfossiliferous sand- 
Moneof the neighbourhood of Dumbarton and Hetensburgh, 
and in the mniily of the latter place there is ahw foand a 
mt quantity of red Madstone coagkmieiate, which theie 
Mate immediately on the eby-alaie* This is the same eon- 
glomerate which is found on the south side of the river 
below Greenock, as well as in the island of Arran, and along 
the coast of the county of Ayr, and at Campbeltown in the 
Mull of Cantire. In all which places this conglomerate 
occupies a stripe of land adjoining the seacoast, while 
the interior of the country consists, about Greenock of 
greenstone, about Helensburgh and in Arran of claynalate, 
and in Ayrshire of the coal beds. 

The rocks in the neighbourhood of Glasgow are in many 
places covered with alluvial deposits, the nature of 

k2 
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varies very much in different places. In some parts of the 
Itti mediate neighbourhood of this city, wefindlow hills of a 
thick miry clay, full of water-worn stones, and quite des- 
titute of foBsiU. In others, and particularly under Glasgow 
itself) there occurs a deposit of yery pure sand, of consider- 
able thickness, rising in one or two places to a considerable 
elevation. This arenaceous deposit would appear to extend 
to a considerable distance, since theied conglomerate in the 
neighbourhood of Helensburgh, at the distance of twenty- 
six iiiiles from Glasgow, is also covered with a very line 
sand to the depth of eight or ten feet, in which shells are 
said to have been found during the di lifting of the founda- 
tions of Roseneath Castle. Here, liowever, there is also 
interposed between the sand, and the secondary rocks, abed 
of stiff clay very similar to the clay about Glasgow, by the 
position of which we may perhaps conclude, from analogy, 
that the corresponding clay at Glasgow is below the sand, 
and though no dislinct section has there been obtained, yet 
the more frequent occurrence of the arenaceous beds might 
perhaps lead us.to the same conclusion* 

In the neighbourhood of Dalmuir, about 6^ miles from 
Glasgow, a section of the sand deposit is exposed by a small 
stream known by the name of Dalmuir burn . A few years 
ago, the proprietor of that part of the country found it con- 
venient to alter the course of this stream. During the 
formation of the new course a great deal of sand was cut 
away, and in one particular place the workmen were sur- 
prized to find that they were digging through a mass of 
shells. The extent of the spot in which the shells are 
found is so limited that it would probably have remained 
unknown had not the orerseer of Mr. Dunn's estate been 
kind enough to point it out to me when I was in that 
neighbourhood collecting fossils from the shale beds con- 
nected with the coal. 

The locality in which the fossils are exposed is situated on 
the banks of the Dalmuir burn, about 100 yards above the 
bridge by which the road iroin Glasgow to Dumbarton crosses 
it, and about a mile from the Clyde. The current of the 
stream is not very ra])i(l, so that the bed of shells is probably 
not more than 20 feet above the level of the Clyde, which at 
that place is sensibly salt at high water. The breadth of 
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the channel of the stream at this pktee is about 14 feet, and 
the depth of the banks is abont 2i feet. The eandy deposit 
appears to extend on both sides of the stream, upwards and 
downwards withont alteration, bat the fossils are confined 
to a cirenlar or rather elliptical space, the breadth of which 
(across the stream) is about twenty-fiTe fbet, while its length 
is only about 15 feet. The deposit extends back from each 
bank only about 6 feet, so that inore than one half of the 
whole mass has been cut away during the change of the 
course of the rivulet. The whole de{)th of the bed, as it 
exists at present, is about 2i feet, hut 1 om informed by the 
overseer upon the estate, who superintended the workmen 
during their operations, that after the soil had been removed, 
ten or twelve feet of earth full of sand was carried away, so 
that the depth of the bed in its original state must faaye 
been 12 or 14 feet. < 

The number of species which haye been already collected 
hi the situation described amount to about thirty. 

I have been greatly indebted to Mr. Sowerby for his 
assistance in determining their names. 

I. Echinus Esculentus. 
Skelh. 



.1, BflJanua oostatus 

2. Mya'truncata 

3. Aiiiphidesma BoysU 

4. Saxicava ru^osa 

5. Tellina tenuis 

6. Lucina flexuosa 

7. Cyprina vulgaris fpro' 

oahly J 

8. Card) 11 m edule 

9. Nueula minuta 

10. Astarte minima 

11. Anomia ephyppium 

12. Mytilus edulis 

13. Mudiola albicostata 

14. Pecten Islaudicus 

15. pusio 

16. Lottia parva (PateUa p 

Montag.J 



17* FissureUaNoachina/CI?- 
maria Heming'd, Leaoh 
MSSJ 

18. Helix levigata (Montag,) 

19. Velutina communis 

20. Natica glaucinoides 

21. Littorina vulgaris 

22. Trochus cinerarius 

23. Margarita 1 

24. Kissoa ? 

25. Lacuna vincta 

26. Fusus Bamffius 

27. lamellosuB 

28. ? 

29. Buccinum undatum 

30. striatum NS.? 



* Tho Fissurella Noachina has boon found at Oban, Argyleshire, by Mr. Lowe. 
Sae Zoolog. Joum. Mr. Sowerby has compared a specimea from j3almtur with 
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The last shell wa0 marked by Air. Sowcdby as a new 
species of Buccinum. Although approaching B. 
it may be dittingaished by tii». foUawuig ohiyrnalfwi : — 

1 . Buccinum gin&ihmi* 

B. AttfraotiiMM loi^ikadiiMlittr widatis^ tMnmnan fllaa^ 
pwiua eaaTexia^ coitb loogiUiduuilHmf fere reetia. 
This baceiaiim appFoaiclie» nearly to B. iiiidat«iD» fiovi 
whieh, howeTer» it is easily distinguiafaaUe hf. sev^nl 
partietilars. 

If B. undatum be examined with a microscope, it will be 
found that the transverse ridges are elevated, broad and 
distant, and there is between each of tiiese ridges, in the 
upper whorls, a narrower and less elt*vated rids^e, and in 
the lower or new er part of tiie shell, generally about three. 
IVow, in B. striatum, the ridges are so flat that the shell 
may much more properly be said to be spirally stnateily 
thim covered with ttansvers^ ridges. The whorls i& the 
new shell are also much flatter than in B. undatani» and the 
loagitmdinal undations whieh in that shell aie considerably 
concave towards the month of the shell, are here almosft 
quite strait. F. lainelloBn» possesses the following cha- 
racters: 

2. Fusus lamellosus. 

F. oblongus, longitudinaliter costatus, parte superior© an- 
fractuum subangulato; anfractibus lOcostatis, costis 
elevatis ad aperturam testae, concavis, supra sii])^pi- 
nosis; apertura ovali, cauda breviori quam apertura» 
late canaliculate, parum retiexa. 
This pretty little fosns is abont 5 lines in length, and 2^ 
in breadth, being more minute than recent speeiniens. Each 
whorl is furnished with ten longitudinal ribs, and the inters 
stices are perfectly smooth. The ribs are considerably 
elevated and acute, and are rather prominent on the upper 
part of the whorl, whieh is slightly angled* There they 
rise so as to form small teeth, beyond which they are con- 
tinued obliquely along the flat part of the whorl, quite to 
the suture. The canal is open, and rather wide, but not so 

tho Cemoria Fleminpi of Leach m tho British INIuseum, and has ascertained their 
identity. The Fusus IsoaellosuB, is the Morex lamellosus of Lamark, and a 
nww^iAIftqinnimgtenca connected with the lii>fa»y of tliis flbeU tlMt UtiMito 
at bM only been Iband ui the Soudi Sea, aft the Falkland Idamb* with aqpeeuMa 
firon which h)cidity I have been ftvottzed by Mr. Sowerby Edit. 
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long as the aperiui'e. It turned to the left, and is a little* 
leflexed. 

The shells which have been found iii the Dalmviir sand 
have in general lost all colour, and become of a dull yellowish 
white, but otherwise, thouj4;h brittle, they are in a state of 
beautiful preservation. They appear to be all natives oi 
the British seas, with the exception of the F. lamellosus, 
which has only been observed about the Straits of Magellan^ 
and Naliea glaucinoides, which is a crag foesil. But the 
, relatiTe proporiioiis in which they oocar by no means i^^ree 
with that in which our seas produce them. On the contrary, 
UL general those which are most eonunon in the sea, appear 
to be rarest there, while those which are found at Didmuir 
in the greatest proftunon are meetly rare in the sea. For 
example, of theMya truncata, which is one of the commonest 
shells in the Firth of Clyde, only one imperfect specimen 
has been found at this place, while Fusus BanitHus, Lacuna 
vincta, Fissurella Noachina, and Astarte niininia, none of 
which are common shells, together with i\;itiea glaucinoides, 
which is a crais^ fossil, are veiy common at i)aimuir. Car- 
dium edule is extremely scarce, and Mytilus edulis is equally 
so, and Ostrea edulis has never, been met with, while on the 
other hand, Pecten islandicus, and Patella parva, are yefy 
common. From these facts it is evident liiat the deposit 
oannotluvfe taken place while the inhabitants of the Fiith of 
Oyda were in eveiy way the same aa they are at present. 

The sheila which hftve been assembled in this confined 
spot, and buried in sand in this extraordinary manner, 
appear to have been coUeeted from very different situations. 
The Nncula minuta, and the Velutina, inhabit deep water ; 
the Buccina, and the Astarte, frequent the sands about low 
water, in which the Mya truncata and the Cardium edule 
bury themselves; while the Mytilus and the Mod iola attach 
themselves to rocks in dee]) water, and the Lit lorina (and 
probably the Natica) frequent those rocks wliicli are alter- 
nately covered and hud bare by the ebbing and iiowing of 
the tide. 

It is remarkable, and is a circumstance which adds to 
the extraordinary nature of this deposit, that the sand in 
tiie immediate neighbourhood of the fossils is quite deati- 
tote of any traces of sheUs. Few of the shells which it 
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contains Tiave been previonsly found fossil, and therefore it 
appears probable, that if not considered as belonging to the 
recent period, it must be referred to a yery late tertiary era, 
tt a time when ail the low lands on the faanks of the Clyde, 
at least as &r up as-Olaagow, hare been eorered by an arm 
of the «ea. 



Abtiolb YI. 

Account of some fossil Crustacea which occur in the Coal for- 
mation. By John Scouler, F. L. S. Lecturer on Mine- 
ralogy to the Royal Dublin Society. 

The recent discovery of the remains of fishes an<] reptiles 
in the coal formation of Burdiehonse, rentlej ed it cxti t'inely 
probable that similar relicts might be detected in the ex- 
tensive carboniferous strata of the west of Scotland. With 
this expectation, different quarries in the vicinity of Glas- 
gow were examined, and although but a short time oonld 
be devoted to the investigaiion^ the research was not alto- 
gether nnsucoiessful * The remains of fishes^ f Sauroid fishes 
of Agassis) were found in seyeral localities, and in one 
place beds of limestone occur, which abound in impres- 
sions of ferns and entomostraca. 

This limestone is situated about a mile to the east of 
Paisley, and was first pointed out to me by Mr. Murray of 
tiie Glasgow Botanic Garden. This rock is distinct from, 
and probably reposes on the true carboniferous limestone, 
but Hs only a small patch of it is exposed, the greater part 
being covered by the soil, it was impossible to trace its 
relations with the subjacent strata. This limestone is of 
an extremely compact nature, with little plates of calcareous 
spar disseminated through its substance. It readily splits 
into flags of variable thickness, which are sometimes made' 
up of a multitude of extremely thin layers, indicating that 
the whole stratum has been fi>rmed by the gradual and 
tranquil deposition of transported matters. The organic 
matters differ widely from those which we obsenre in the 
carboniferous limestone. I could detect no Prodnctae, nor 
any fragments of corals, or stems of crinoid animals, nor in 
short, any decidedly masiiive production. Instead of these. 
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on splitting; up the rock we obsen^e impressions of ferns 
of great rarity and beauty, the remains of eiituiiiohtmca 
which art' of iriiiantic size, when compared with the ana- 
logous species which still abound in our lakes and pooln. 
Two species belonging to a new genus- were obtained, and 
the number might have been greatly mereased, had not the 
hardness of the rock rendered the extraction of the speci- 
mens a difficult task. The following is a short deseription 
of these remains : 

1. Ar^ tuiMdinem^ (Fig. 1.) The shell is rounded and 
deeply emarginate at its anterior extremity, and surrounded 
by a thinner margin ; the epidermis is coyered with nu- 
merous elevated lines. Two ridges extend through the 
whole length of the shell, one ou each side, their position 
being intermediate between the margin and the iniddie 
line. The tail (abdomen) is articulated, but the number 
of joints is uncertain, perhaps seven or eight, and it termi- 
nates in three a])])< ndice*? (respiratory organs?) as is the 
case in the recent genus Apus. In our specimen these 
appendices are of equal length, and hare a similar form, 
while in the genus Apus, the middle one is the shortest, 
and its form is different from that of the others. No ves- 
tiges of eyes, antennae or organs of locomotion could be 
obserred. The length of the specimen from the anterior 
margin of the shell to the extremity of the tail is 2^ inches* 
Length of the shell U inch. Breadth \\ inch. The shell 
has a considerable resemhlanoe both in siae and form to 
the dorsal shell of some of the fresh water turtles, and 
hence the appellation, which we have ventured to give to 
the species. 

2. Aryas trlcornw, (Fig. 2.) The shell is elliptical but 
truncated anteriorly, and much more depressed than in tlie 
preceding species, and a single ridge runs in the direction 
of the middle line. At the anterior extremity of the shell 
there are three acute triangular processes, one at each 
angle of the shell and one in the middle. Two grooyed 
lines extend around the circumference of the shell, the one 
internal, separating the margin or thin porti<m from the 
rest of the shell, and the other line external, dividing the 
margin into two distinct parts. The posterior extremity of 
the shell is very indistinct, and the numher of joints in the 
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tail could not be ascertained. Length of the specimen^ 
^ inches. Length of the shell 3 inobes. Breads H inch* 
Length of the tail about 1^ inelu 

- specimen as will be seen by an inspeoticm of tlie 
igsre is greatly disterted, the shell has beoi enrved, and' 
tfa^ tail or abdomen almost separated from the bod j« The 
spedes isy however, eomj^tely distinct from tho preeeding. 
"nie three processes at tiie anterior extremity of the shell, 
and the single ridge nmning along its middle, are suffix 
eient to distinguish it. 

That these animals were crustaceous and belonged to the 
dirision mtommtnica, is sufficiently apparent from a mere 
inspection of the figures. That they do not belong to any 
genus at present existing, may also be admitted, it is true, 
that the characters not only of the genus, but also of the 
higher groups of crustaceous animals, are chiefly taken 
from the arrangement and number of mastieatCHry organs^ 
feet and antennae, and that all these parts are wanting in 
our specimens* Still we htm sufficient data for disUn* 
gnishing^ them from all the genera hitherto described. 

In the JUmM the tail eonristsof a single ensiform appen^ 
and the shell b divided into two distinct sections, 
eharaeters which the fossil qiecies do not possess. Oar 
fossil species belong to Latreille's class of Branchiopodes 
which comprehends tlie genera Apns, Cyclops, <!cc., but.as 
these genera are distinguished by the u umber of eyes, we 
cannot apply these characters to the fossils where every 
ve&tige of such parts is lost. Our specimens are, however, 
nearly allied to the two crenera which have been mentioned. 
They ditt'er irom Cyclops, in having three caudal appendices^ 
trhile in that species there are but two. In the fossil genus 
the shell consists of a single piece, while that of Cyclops is 
composed of several sections* In the genus Apus the 
middle caudal ^poidix is mnch. shorter than the lateral 
ones^ and of a differoit foim, while in the fossil the three 
setae are all firm, fnd the skull has also a difierent form in. 
the two genenu We may, theveihre, consider these mUo- 
mottnua^ as constituting a new genus, which we have 
named Argas, in conformity with the terms, Cyclops, 
Monoculus, and Polyphemus. 

Entomobtraca have hitherto been considered of i*are oc- 
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currence in a fossil state. In the work ot Desmarest on 
fossil Crustacea, only two species are described, the Limulus 
Walchii found in the bituminous limestone of Solenhofen 
and PappenlMbB, and the Cypris faha abiMHiding in the 
teiikry limestone of several places in France. To these 
nay be added another speeiea of Cyprit §smxiti in the-Wealr 
den rocks of England and figured by Mr. Maatd. They 
appear to be more frequent in the cariMmiferons strata than 
is generally suspected, as in additioii to the two apeeiea 
deaeribed in this paper, I ha^ deaeribe^ and €gnred a 
much more gip^autic specimen (belonging to a different 
genus) which was found near B;it]iu;ate. * The species to 
which i have alluded was at leasit a foot in length, and the 
specimen described measured nine inches, althoup;ji a cour 
siderable part of the posterior extremity was wanting". 

The animals of the family entomostraca are cheifly inhabi- 
tants of fresh water, although several species are found in 
saline marshes and oaonr shores. With the exception of 
the ZumiU they are in general extremely minute, and can 
only be stadiad by llie aid of the microscope They abound 
in eveiy pool, and miy be ooUeeted in hnndreds. Many of 
them are paraaitie, and anek the jnioes of tadpoks. and 
fiahes ; whUe others swim freely abont. The- natnraL 
tmry of these animak is very remarkaUe on aeeonnt of 
numerous metamorphoses which they undergo, so that durw 
ing different stages of developement they have but little 
resemblance to the mature individuals. They often change 
their skin, and at each change can re-produce any orL^ans 
they may have lost, and a sin el e fecundation sufiices. iar 
the females for several generations. 

If we omit the consideration of magnitude, there appean 
to be a striking analogy between the vegetable and animal 
inhabitants of our pools and lakea, and those of the coal 
formation. The little eqmketa. sehlom attaining to the 
height of two feet» are the repfeaentatiyes of the ancient 
eakamiei whose height exceeded 15 feet ; and the diminn- 
tive fema and mosaes may he compared with the arborescent 
ferm and lycopodum of the coal, while the little entomo9- 
traca of our lakes are similar in straeture, though fiir 

* £dinUurgh Journttl ui Nutuidl and GeograpLical Scieaco, vol. iii. p. 3o2. 
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inferior in Bize to the Bpecsies which formerly existed in the 
same plftces; and the same remark applies to the fishes. 

Besides the remains already described, the examination 
of other places afforded diffiBrent specimens. Although 
nnsuccessful in the search for the teeth of fishes, others 
were more fortunate. Two teetih of Samoid fishes were 
found by my young friends the Masters Brown, in shale 
at the sandstone quarry near Woodside. The sandstone is 
covered by alternate beds of sandstone, coal, and shale, and 
it is in the last nanied substance that the teeth are found. 
Encouraged by the succe^^s of the gentlemen I have men- 
tioned, I repeatedly examined the shale of this piiice, but 
unsttccessfuUy, for the only specimen which I procured was 
the spine of the fin of some fish resembling the bony spine 
of the dorsal and pectoral fins of some SUuri, It was about 
4 inches in length. A sauroid tooth was also found in the 
neighbourhood of Campsie, and presented to the Ander- 
sonian Museum at Glasgow hj Mr. GMiam. 

Remains of fishes also occur in the parish of East Kilbride, 
as had long ago been indicated by Ure in his interesting 
work. In. that parish the upper part of the limestone is 
extremely rich in the remains of marine animals, such as 
■entrockiy ammonites^ productae^ retepmae, iui bhwliae, ^ c. In 
one place whose name I do not know, there are a number 
of beds of clay and shale resting upon the carboniferous 
limestone, which aftbrd a difierent kind of organic remains. 
In this situation we find the remains of fishes, coprolites, 
and Crustacea. The coprolites are as distinct as those 
figfured by Mr. Mantel from specimens found in the chalk, 
and are spirally twisted as is the case in those which are 
observed in more recent formations. 

No teeth were found, but one bone of a fish was procured 
which I have communicated to M. Agassis, whose labours 
hayeso much illustrated this branch of natural history. 
Fig, 1. Argas testudineus. 

2. Argas tricornis. 

3. Gupruliie from East Kilbride. 
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Abticlu VIL 

Obemicdl Analysis uf ^rudlite, a new form of peroxide of 
Iron, By Robebt D. Thomson, M. D. 

I&OK is such an important metal, that every particular con- 
nected jriih its natural history nmst be receiyed with plea^ 
sure, both by the manufiusturer and the man of science. It 
is from this consideration that I ventiire to describe a new 

form in which I have met with it occurring native, in com- 
bination with its saturating dose of oxyeren. 

Previous to doing so, however, it in;iy ])e observed, that 
there are four principal states in which the peroxide of iron 
has been hitlierto foimd , which it maybe proper to enumerate. 

1» Anhydrous peroxide of iron, or auhydrate or specular 
iron orCf itie primary form of which is a rhombohedron^ and 
whose composition may be represented by /. 

2. Hydrous peroxide of iron, or perhydrate of iron. Its 
primary form is a scalene four-sided pyramid, and its sign 
/ + Aq. 

3. Dihydrate of iron, which has not been noticed in mi- 
neralogi(»l books, but has been examined by Dr. Thomson. 
A massy specimen from his cabinet which I analyzed pos- 
sessed a spec. gray, of 4*016, dbsolved with some difficulty 
in aqua regia, and consisted of 

Peroxide of iron - - - - 77*48 

Lime -------- 6*41 

Silica 600 

Peroxide of manganese • - 1*50 

Water - - 8-60 

99*89 

Now this is equivalent to 

Peroxide of iron 2 atoms 

Water - - - 1 atom 
and the formula which expresses this composition is 2f 
4- Aq. 

4. Magnetic iron ore, consisting of 1 atom of protoxide 
and 2 atoms peroxide of iron. 

During the course of last year, the wiety which has 
been already alluded to was brought from Ireland by Mr. 

Doran, the mineral dealer. It was seated in sandstone, the 
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crystals being arranged in the form of a St. Andrew's cross. 
On measurini? the ai\a:les at which these cryjitals crossed 
each other, I found thein to be of the value of (it)" and 120°. 
The crystals themselves were oblique four-sided prism?, the 
acute angle nieasurin{j; T^OI , but so near QiS^ that I have no 
hesitation in considering the latter number as expressing 
its trae size : the obtase angle measimng nearly 120° by the 
common goniometer* From the cnrcifbim diflposition of 
the crystals, it is proposed to term the mineral crucHite, 

Before the blewpipe it behaTes like peroxide of iron. The 
eiystals are red externally^ occasioned prcMbly by the par- 
tial absorption of carbonic add* whiidi has converted them 
superficially into a similar combination with rust wiiich is 
soft and pulyemlent. Internally they are black, and pos- 
sess the metallic lustre ; streak black shining ; cleavage 
parallel to the faces of the crystals ; fracture uneven ; pos- 
sesses no action on the magnet; sp. grav. 3*579, which is 
probably below tlie true density, as the portion with which 
this number was determined, was decomposed. 25 gr. of 
the crystals reduced to powder were digested in nitric acid, 
and a little muriatic acid was added to increase the action 
which was slow with the former agent alone; a small por* 
tion of silicioos looking matter remained, which wasediUco- 
rated, and its weight noted. Af^r ignition it assuiped a 
jfidlowiBh edonr, and disficsaed throogh it minute scales 
of mica could be distinefly detected, and its appearaooe was 
precisely similar to the sandstone in which the crystals 
were seated. It was insidnble in boiling acid, and when 
fused with carbonate of soda, alumina and silica were sepa- 
rated, while some micaceous scales remained undecomposed. 
It had obviously, therefore, been mechanically attached to 
the mineral, although care liad been taken to separate the 
crystals as entirely as possible from the native rock. 

The liquid which was separated from this insoluble resi- 
due was precipitated by ammonia. A copious precipitation 
of iron ensued, which, after being well washed with hot 
water, was dissolved off the filter with dilute muriatic acid. 
The solution was boiled with caustic soda, which threw 
down the iron. This precipitate was again .diBSolyed in 
acid, and thrown down by caustic ammonia. The supema^ 
tant liquid was saturated and precipitated by carbonate of 
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mnmonia; the resulting precipitate afibrdiiig» with sal- 
phtiric acid and potash, cryistals of alvm. The liquid which 
passed through the filter from the iron and aluniina, afibrded 
a precipitation on the addition of oxalate of ammonia, and 

afterwards magnesia was procured from it by the usual 
process. A porlion of the iron precipitate was dissolved in 
acid, and to the neutral solution, benzoic acid was added, 
wliich threw down the iron. The solution to which some 
carbonate of soda was added was evaporatrd to dryness. 
No residue ensued on the addition of water, indicating the 
absence of manganese. 

The iron precipitate, when dissolved, afforded powerful 
indications of the presence of that metal, by prussiate of 
potluih. In the solid state it was not affected by the mag- 
net. The results of the analyses are 



Peroxide of iron • . 81 66(5 

Alumina 6-866 

Silicious matter . 6*000 

Lime 2-000 

Magnesia . . . ♦ • 0*468 

Loss, probably water 3*000 



100-000 

The quantity of mineral which could be afforded for the 
purposes of analysis was, however, too small to determine 
directly whether water was present as a constituent. The 
relatiye proportion of the ingredients are 

Peroxide of iron 5} atoms 
Alumina ... 1 atom 
Silica .... 1 atom 
but as it is not easy to conceive distinctly iiow such a com- 
binaiioji can exist, I am rather inclined to adopt the opinion 
that the alumina and silica are mechanically mixed with 
the oxide of iron. 

Abticlb VIII. 

TraiU Experimental de electridte, ^c. Par M. Bboquebel. 

Tome II. Paris, 1834. 

Thb appearance of this Tolume cannot but be regarded by every 
cttltiTator of scienoe as a great boon. Tlie author has undertaken to 
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cnDect, fromi Mattered mnutes, the numerous experim^ts which have 

rercntlv been performed so abundantly in elucidation of electricity, 
and such a laudable enterprizc deserves to be encouraged. To the 
Englishman, this work cannot be perused without pleasure, ]>ccau8e 
he will find in it a view of the labours of his countrymen who are 
takxDff tbe lesd in this bmidi of Sdenee^ and who liave eoentii^jr 
oontiSmted to Increaie to thiee large Tolnmes wBat but a few jean 
ago was usually comprised in a few pages. 

Tbe first book of tbe ]Tesent volume of Becquerel's works is 
devoted to the consideration of Electrical Statics ; the second book 
treats of Mugneti'^m, and tbe tbird of Electro-djm amies, 

1. There is an important question which it is a ^eut object to 
detennine, in reference to tbe developement of electnty by mction. 
Whether electrical phenomena derive Aeir origin from the modifica* 
dons which tbe ethereal substance supposed to surround the atoms of 
matter undergoes, or from an imponderable fluid wbiVb exists in the 
interstitial spaces of these atoms. Now, altliou^Mi tlic first be the 
most probable of these suppositions, the facts hitherto observed are 
insufficient to resolve the question. 

Anotber interesting subject of hiquiry is tbe fdation e*T»ting 
between conductors and non-conductors of electricity, for all tbe 
elements of bodies, when in solution, are provided with the properly 
of obeying the action of electrical forces. Tliere are no data» bow- 
evcr, by which this question can be determined. 

The author describes minutely electroscopes, or those instruments 
which are necei>sary for detecting small quantities ui free electricity 
in bodies^ and*electniineters, a oontrivance b^ which an approximatioii 
can be reached of tbe charge of a machine, or of an electrical battery. 
For apprec^ting the preaenee of feeble electrical currents, galvano- 
meters, or mnltiplicators, are employrcl, in tbe adaptation of which, 
M. Colladon has made some useful Improvements. Under this head, 
several tables of electrical intensities are given, which are of con- 
siderable value. 

1. Tbe influence of beat upon tbe disengagement of electricity 
forms that part of the science wbii^ bas heai termed tbermo-eleo- 

tridty. Gumming, Sturgeon, and others, have prosecuted the inves- 
tigation of this subject with great vigour. It has been observed 
that during the conduction of beat through a bar of metal the 
electricity is decomposed, and united in a manner analogous to 
the propagation of heat through bodies, and that, in a ring of 
lasmulli or antimony^ if one ralf is cooled, whilst tbe other is 
heated, an electrical current is instantly produced. (Sturgeon bas 
observed some curious fiicts in reference to this point, but has not 
been able to deduce any general conclusion from his experiments, 
save that the dcvclopemcnts of the currents in the masses of bismuth 
and antimony of different forms, of which all the portions are not 
endued with the same temperature, are to be attributed to the 
crystalline arrangements whim tbe atoms assume, ftr if a little tin is 
added to these metals tbe t^ennoHelectrical property is lost» Sturgeon 
bas observed that all metals possess analogous thermo-electric pro^ 
perties, provided the experiments be made on considerable masses. 
When the ring is constituted of different metab> or when a plate 
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of copper is soldered to the extremities of a bismuth or antimony 
cylinder, if heat be applied to one of the solderings, an electric 
current is estublislied which proceeds from the bismuth to the cupper, 
or from tbe copper to the antimony* according to the apparatut 
employed. When dreuits are formed with wires of diflferent metals^ 
and the temperature of one of the solderingt ii elevated successively, 
currents are produced which indicate an nrmngement nf the metals 
according to have thermo-electric properties to be bismuth, platinum, 
lead, tin, copper, gold, silver, zinc, iron, and antimony, which is 
analoguuh to the order of their specific heats. In most of tb^ metallic 
circuits the intensity of the cunent is in proportion to the tempera^ 
tore up to 40^ at least. 

Some minerals exhibit tbermo^electrical properties. In the tour- 
maline these nvriy be excited by slow heating and cooling;', or by rapid 
heatin<r au i ctMtlinn;. These vary, according to BcLi|ucrcl, however, 
in proportion to tlie si^e of the crystals, as the smalici>L tourmalines 
assume a very strong polarity by feeble changes of temperature, 
while Mr. Forbes has eondoded from his experiments, that the siie 
of the section of the tourmaline employed has so much influence that 
where the difierenoe is considerable the largest crystal always is most 
poworfni. A crystal \ \ inch in 1enL''th possessed an intensity of 45^ 
When broken at y of its length, the two portions being heated and again 
subjected to experiment, the largest portion indicated a deviation of 47® 
and the smallest 43<^. Mr. Forbes conceives that we may infer from 
analogy that the intensity increases with the diameter of the tourmaline, 
hut that we are still ignorant if the length of the crystal has any in* 
fluence on the electrical properties. Canton, Brard, and Haiiy, have 
observed similar properties in other minerals, and Sir David Brewster 
has announced tlieiu in above 35 bodies, cor!»^!stir)g of minerals and 
salts. He employed for detecting the pyro-electricity small portions 
of the internal membrane of the arundo phragmitesj which, when 
dry, are extremely light, and adhere to the crystal which has heen 
heated to the number of 1, 2, and B, Becquerel considers this test 
insufficient, and affirms that the only criterion by which we can 
decide upon electncnl influence is, first, by the nttrnction of light 
bodies presented to the electricity^ and second, their repulsion suc- 
ceeding the contact. 

Heat diminishes ihe eleclrical cunductioii u£ metals, while it in^ 
creases this property in glass, gumlac, and other hod conductors> bat 
in what way has not been dearly made out. 

2, The author enters into the consideration of the electrid^ 
produced by chemical action, as when one body combines with another, 
the substance acting the part of the acid becomes positively electrical, 
while the alkali is negiitive; when one solution acts upon another : 
when metals react upon acids or saline soiutious ; when two diiiereut 
metals react upon one or more liquids, finrinstanoe, if a plate of copper 
and one of zinc, communicating each with one of the ends of the wire 
of a multiplier, be immersed in a solution of sulphate of zinc, the copper 
becomes positive and the zinc negntive 8. A review is then taken 
of the experiments of Pouillct, in reference to the developemeot of 
of electricity in combustion. Charcoal, when burned, was found, by 
that experimenter, to emit positive electricity in the carbonic acid. 
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negative in the charcoal, and the Kime ellect was exhibited in the 
comhination of hydrogen with oxygen, but a negative result was 
oliBerved in the flame oocaakmed in the latter union. Beo^ueiel 
shews, however, that this subfeet xeqolres farther duddation. 
Water exhibits no sign of electricity when evaporation commences ; 
but when it contains strontian or other bases, the vessel holding the 
solution becomes positive, and the vnponr of the water negative. 

A source ot t k ctricity analo^^ous to that of chemical action is the 
decomposition of oxygenated water, or peroxide of hydrogen, a sub- 
stance disoomed hy M. Thenanl All the metals, with the exception 
of iron, tin, antimony and tellurium, tend to induce the separation of 
die elements, and the phenomena dependent upon the contact of the 
metals, and the peroxide proceed from its decompcmtion and from the 
oxidatidii of the metal. When au oxide is brought in contact with 
the peroxide, lor example oxide of silver, two phenomena occur, 
which give origin each to contrary currents which tend to destroy 
each ouier. 

4b With regard to the electrical efl fe ct s p roduced in capQlary action, 
it appears that when muriatic add acts upon spongy platinum, the 
latter is at first positive and then negative immediately after. The 
reverse occurs with nitric acid. It is obvious that acid is at first 
absorbed and gives rise to heat, which occasions thermo-electric 
effects ; but the elevation of temperature is not the only cause of the 
phenomenon, for if the platinum is removed in the case of the nitiie 
add, althoiigh a new immersion produces no eSott, by heating and 
re-Immersion in tiie add, the current proceeds from the acid to die 
spongy platinum, and continues in this direction until the tempera- 
ture be equalized in all parts. The direction of the rnrrent is the 
same as that of a secondary current produced by concentrated acid. 
Hence, the first current proceeded from the action of the acid and 
platinum, but we are ignorant if it proceeds from a slight alteradon 
whidi the platinum may experience firam contact with the add. 

5. Electridty may be eMted fiom all hoi&m If properly isokted 
hy pressure. Five substances thus pressed acquire opposite states. 
All vitreous crystallized substances such as sulphate <>f lime, fluor, 
.sp:ir, tvc, when pressed on a disk of cork are electritied positively; 
wliiie fruits such as the orange, under the same circumstances com« 
municate to the cork an excess of electricity. 

The disengagement of eleetricty by pressure is «in^fc»«l by leveral 
causes, aa the condoetllnlity of bodies and heat. The author des- 
cribes lyunutely an apparatus for determining the intendtj of the 
electricity developed by pressure, with which numerous trials 
have been made on different bodies. 1 he result of these shew that 
the electrical intensity is proportional to the pressure, that is to say, 
that if the pressure is doubled the intensity is likewise double ; at 
least this law holds good as &r as a pressure of 10 Kfloeeammea 
(S21hi. los. Idr.) 

In connexion with the effect of pressure, cleavage is noticed. 
When plate of mica is rapidly cleaved in a dusk place, a feeble 
phosphoric light is observed. On examinatinn each of the separated 
portions is found to possess an excess of opposite electricities. 

L 2 
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6. Two opinions have been broached to explaia the effect of eleo> 
tridty by fiiction, vis t that it is derived fzom the adaptatxoii of the 
ai^erities of the suiftces rubbed ixpoa each other, or from the xeoi- 
piocal action of the atoms of bodies upon each other. In favour of 

the first opinion it is argued that the electrical excitement is great 
in proportion to the roughness of the bodies subj» ctt d to friction ; and 
in support of the second the fact is brought iurward, that if two 
plates of glass or marble are slid upon each othev so as perfectly to 
cover each othet't surfaces, they adhere powerfully to each other 
independently of atmospheric piesiure, for the same result occurs in 
a vacuum. The author has pWformed a number of experiments for 
the purpose of settling this question, from which it appears that the 
diseiigagemeiu of electricity seems to depend on thr state of the divi- 
sion of the parts of bodies and of the rapidity of friction^ and that the 
body whose parts undergo the most displacement has a tendency to. 
produce native eleetricty. 

The causes which determine the disengagement of electricity in 
non-conductors are difficult of appreciation, but the state of their 
surfaces has a greater influence upon the nature of the electricity, 
than in the metals. Delarive conceived that all the metals when 
they are rubbed with wood, the hand, or cork, &c., become nega- 
tively electrical. Haiiy has given the name Disthene to a crystal- 
li2ed minersl, whose surfaces nave such an influence upon the nature 
of the electridtjr disenga^d in the friction of had conductors^ that 
positive electricity is exmfaited on certain faces, and negative on 
others, by the same fiic^ion, without any apparent distinction be- 
tween them. 

Friction in a great number of cases may give origin to chemical 
re-action, and electrical efiects of diemical origin, have been some- 
times attributed to purely physical causes. B^querel is inclined to 
conclude, however, that although chemical action is the most influen- 
tial agent in the production of electricity, yet, that in the present 
state of the science, it is not proper to abandon the theory of \'^olta, 
in regard to developemeut by contact. Faraday considers contact to 
have no influence. 

7. Ampere was the first person who endeavoured to produce 
electrical cunents by the influence of other currents, but he meidiy 
broached the fact, while Faraday following it out, has formed on it 
an important hnuch of electricity. To the power which electrical 
currents possess of excitin? electricity, he has applied the terra 
induction, thi^ induced curient, occasioned by the action of the in- 
ducing current beint^ directed in a contrary direction. He has fully 
confirmed the idea of Ampere, that magnets may he considered as 
formed of electrical currents^ turning round their mdocules in a 
direction perpendicular to their axis. 

The author^ afler considering the sources of electricity of which 
we have given outlinOj proceeds to lay down the laws which 
regulate its action. 

He explains the important law demonstrated by Coulomb, that the 
particles of electricity repei each other inversely us the square of the 
distance. Coakmb has shewn that tibe loss of electrici^ in the 
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atmosphere is always |iWipcr ti onal to the electrical density ; and it 

follows, from the expenments of Lord Stanhopi.*, that the density of 
the electricity of electrical atmospheres diminishes inversely as the 
square of tlie distance from the excited body. But, as the (U niou- 
stratiou of Couiomb's law has been very clearly stated by Dr. Thom- 
adn in bis work on electricity, which, as it cpntainsafulItfaiaoGUXEte 
description of electrical appaxatns, and of most sul^ects oontained in 
theremainder of Beo^uerid's book rdating to electncity, we shall beg 
leave to refer to, as hein^ more easily iindentood fay tbe JBnglish 
reader, and proceed to the section on 

II, Magnet ixm. — After treating of the general ])n>})erties of 
magnetic needless, iicci^uerel proceedii to consider the eai tk's u^ctiun 
upon magnets* He descfftes way partundarly Pouittet's compan 
for determining the dedinatioo, and dien brings forward some of tbe 
results obtained by its means. The determination <^ tbe resultant 
of the magnetic force of the glolxi is a point of importance, which is 
measured by the number of oscillations of the needle occurrinn in a 
given time, the needle acting in relation to the terrestrial magnetic 
force, as the pendulum in connexion with gravity. Coulomb has 
pitoved that in Kferanoe to tbe magnetic momentum, the number 
1917*76 represents tbe force of torsion^ which would be necessary to 
maintain the magnetic needle at 90^. Tbe forces of torsion for tbe 
deviation of a :^mall number of d^^rees bdng proporti onal to the 
angles or their signs, we have 

force oftoTH^on^ j^^^^g bat sin. 90° 1 . 1 ; that fene of 

sm. 90*' 

torsion 1917'76' He found also that the momentum of needles is 
nearly as the squares of ^e length of the threads of sus^pension. 

2. The force of magnetic attraction and repulsion is mversely as 
the square of the distance* 

.3. The author then procecfis tn explain the inethnfl of forming 
maj^Tiets, and dcscrilx'S partimiariy the application ot (lilbert's dis- 
covery by Scoresby, by which the magnetic influence t:an be imparted 
to bars of iron without the aid of magnetized bodies. Two bars of 
steel are iakesa, 30 inches in len^h, with two other plate bora of 
steel 8 inches long and half an inch broad, and a long bar of ixon^ 
all of them destitute of magnetic power. 

The lari^e bar of iron is first struck in a vertical position, and then 
placed, \\ ithdtit changing its direction, upon the steel bars w Inch 
have al&o been struck. They are then struck upon each other, 
JBach of the small bars, suspended vertically to the summit one^of 
ihe large steel baxs» is successiTely struck^ and in a few minutes they 
acquire a considenAAe magnetic power. Two more of the snnUl bars 
united by two small iron parallepepids are rubbed with the four bars, 
and arc then replaced by two others, and these again by the two last, 
£ach pair of bars being then treated for a certain s]^i:l( l , and being 
changed after exposure to friction for a minute, is ibund completely 
saturated with magnetic fluid. This method of preparing magnets 
is not only more simple than those of tbe double touch of Mitchell 
and Canton, and of successive contact of Duhamel and Alpinus, but 
it inereases considerably the magnetic intensity of the bar. 
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4 Kupfe lui shewn, in xegaid lo the efieet of tenettrUd ma^- 
netism upoa ban not tharonghly magnetized, that a vertical magnetic 
har hfs more force when the north pole ia directed downwatd than 

in the opposite direction. 

5. Quetelet has found that a single friction is sufficient to reverse 
the poles of a magnet, and place the bar in a contrary magnetic 
state, and that the influence which tends to bring the polea to their 
primary atate ia the moat powefftil, although, after a certain number 
of revenioQa thia tendency diminiafaea* 

6. Ma^ipietic needles which are not too short possess directing 
powers with an equal diameter proportional to their lengths, provided 
their transverse section be always the same. It results from Cou- 
lomb's experiments, that ceteris paribus needles should possess no 
greater thickness than is necessary to prevent them from bending. 

7. Mr. Barlow baa auoceeded in determining the law which 
9^(ulatas ihe action of iron upon magnetic needles as on board of 
ship, via. : the tangents of deviation are proportional to the cuK's of 
the diameten^ or as the power \ of the surfaces, whatever be the 
acdid contents. The magnetic force being as the surface, and the 
tangent of deviation ^ of the surface, it follows that the square of the ' 
tangent of deviation varies directly as the cube of tin force, or the 
tangent of deviatum varies directly as the power ^ of the force. 

8. The experiments of Ilaldat tend to shew that in untwisting an 
iron wire which has been magnetized by torsion, its polarity is 
removed ; and Nobili has almost proved that magnetism increases 
more in proportion to the degree of tempering than to the mass of 
the magnetic body. 

9. Newton, in his optics, has stated that iron raised to a red beat 
is not magnetic, while Kircher has made an exactly opposite remark. 

Barlow found the action of iron raised to a Uood red heat very 
intense, but extinct at a white heat ; between a red and white heat 
he observed that the action increases in proportion as the bar is raised 
above the needle, while at a low temperature the action of a bar of 
iron in the same circumstances goes on always diminishing. He 
heated bars of copper to an intense temperature, and on kpproachiug 
the needle could detect no action. Hence^ the heat does not act 
independent of the iron. He supposes that during the cooling of 
the bars the extremities where the cooling is most rapid beeorae 
magnetic before the rest of the metal, giving rise to a complex action, 
but admits that this explanation is not sufficiently satisfactory. 
Coulomb obtained similar results; and Kupfier has demonstrated 
that the diurnal variations do not contribute to diminish the magnetic 
influence of the needle, but that the magnetic force of soft iron 
increases with the heat Mr. Christie found that between the 
limits of 112" and 212" an increase of temperature produced an 
increase of force in the magnetic power of iron, which seems to 
argue against the idea that the action of the iron upon the needle 
proceeds from the polarity which is communicated to it by the earth. 

10. Coulomb was the first i^ho pointed out the nicest method of 
ascertaining the presence of magnetism in all bodies in nature. 
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bj suspendiiig tiMm (after being cylrodiitany ftnned) by means of 
« thrad, applying a needle, and judging of the magnede force bf 

the number and rapidity of the oscillations, and he extended this 
method to detecting small quantities of iron dTsseminated through 
greater masses of other metals. Biot employed it likewise to detect 
iron in minerals, as for instance, in two diHerent species of mica, one 
fiom Sflwiia and tbe odier ftam ^wald, in Bdiania. The former 
execoted 7 iwrfnatiomi in 55 aeeonds, tbe Utter 19 in die aame timeu 
The magnetic forces of each were as tlie squares of these nambers^ or 
49 to 144 ; considering these forces as proportional to the quantity 
of oxide of iron, the Zinwald mica should contain 20 per cent, of the 
oxide, and the otlicr 6*8, which corresponds with the result of 
analysis, iiauy endeavoured to detect still smaller q^uantities of 
intti If a niodifieitioii of this plan. By these means it has been 
asoertamed that all bodies plaeed near very poweii^l maf;nets mani- 
fest feeble magnetic properties attribataUe to smaU quantities of inm 
which have not been detected by art. Arago has proved further that 
all bodies in the neighbourhood of a needle which oscillates, produce 
in it an action, the effect of which is to diminish the extent of the 
oscillations without diminishing their number. He found also that 
by cansiDg a rotatory motion m a plate of copper, placed under a 
magnetic needle, that the needle was driven iroin the magnetic 
meridian at the commencement of the rotation, increasing in force 
proportionally to the rapidity. Prevost and Colladon deduced from 
their experiments that the an^^lcs of deviation, ami not their signs, 
increase in proportion to the rapidity that the signs of the angles of 
deviation increase invLr2>ely witii the power 2- of the distance. 

Babl»ge and ilerschel have announced tluit the law is not con- 
stant^ and that it varies between the square aud the cube of the 
distance. 

Barlow observedf ^t whatever be the direction of the axis of 
rotation, if the movement of the rotating body is directed towards 

the needle, the north pole of the latter is attracted ; if the contrary, 
then the extremity is repulsed. If the needle he carried round the 
rotating body parallel to the axis, it has a tendency to arrange itself 
at ri^lit angles with it. 

' 1 1. Electricity and magnetism although they agree in most respects 
differ apparently in this, that electricity penetrates into all suhatanoes^ 
while magnetism only enters three bodies in a state of rest, viz. iron, 

cobnlt and nickel. Poisson has endciivoitrcr! to rcconcil? this and the 
other facts with whic !i wo nrc acquainted in reference to this i)rin- 
ciple, by his theory. lie conceives that we may represent a mag- 
netic body, as a collection of magnetic parcels separated by spaces 
inaccessiMe to magnetism. The relation of the sum of all these par* 
eels to the entire volume of the body which may be considered its 
density^ in relation to magnetism, will be a fraction v/hich will ap- 
projirh unity more or less in bodic' of a different nut n re. and wliich 
ought to be given for each body in particular, lie attributes all the 
magnetic phenomena to two imponderable fluids, influenced by 
general laws of equilibrium and motion, and w;hich may exercise upon 
Dodiesy in oonsequenceof the redifsocal acrion of their parttdcs, prcs- 
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' stiie which may be measiunid. The law of iheir attraction and repul- 
iIdii b inversely M the square of the distance. His theory of the 
ma^etic phenomena of xotatkm liaa lieen shaken by the dueaveries 

of Faradav. 

III. Eleetro^dynam ir ^-. 1. To Oersted we are indebted for the 
foundation of this brancii oi electricity. He demonstrated the action 
of electric ciinentB upon the magnet, whfle Biot and Sawt pvoae- 
cuting the subject discovered the law which regulates tins acoon 
a distance, vi^. : that the eleetio>-dynamic force increases invendy as 
the simple difltnnro IVT. Savary applying the formnlfc of Ampere 
to the experiments of Bict nnd Savart, has found that the total 
action of the wire was reciprocally proportional to the simple distance. 
M. Colladon first observed the action of the Leydeu })hiul upon the 
needle. With a phial two feet sqoaie charged as strongly as possiUe, 
the deviation of the needle was & °. FaiMay has demonstrated fur- 
ther, that a continuous deviation of the mimetic needle in the mul- 
tiplier may be obtjiined with the common electrical machine, pro- 
vided time be allowed to enable the action to be produced^ by causing 
the electricity to pass along imperfect conductors. 

2. But one of uie most important consequences from the discovery 
of the action of the electric fluid upon the ma|pMt was the obsem- 
tion<^IM. Ango, that the same current developed the magnetic pro- 
perty in plates of iron or steel which did not previously possess it, and 
that to ( ommunicate magnetism to needles deprived of it, it is ne- 
cessary to place them in a direction perpendicular to the forming wire, 
or ii a strung degree of magnetic influence is required, it is necessary 
to introduce them into a hdix> and make the current pass across the 
wire. Savaiy has obsenred, that the magnetic inflncpce is pnidnoed 
inversely as the distance of the needle fttm the wire, and that a pveni 
discharge produces always magnetie power, so much the more inMse 
as the length of the wire is greater in relation to its diameter ; and 
that eqii:il fragments of the same needle, in the interior of a helix, 
were always equally magnetized, Arago having previously shewn, 
that mmilar needles are equally magnetized. He considers that all 
the phenomena which he has obserredt may be deduced horn the 
hypothesis* which ascribes the dependence not only of the intensity, 
but the magnetic influence to hms, according to which, the minute 
motions are extin<]^iiished in the wire, in the medium which surrounds 
it, and in the suliitance which receives and preserves the magnetic 
power. Moll has shewn that the force of the communication of the 
magnetic power, depends on the rapidity of the current. Lipkins 
and Quetdet have proved diat very powerful magnetic effedts may 
be produced with voltaic elements on a confined surface, if the che* 
mical action is energetic, and that on varying the dimensions of the 
voltaic elements and the portions of iron, the energy of the efferts 
depends less on the size of the first than on that of the second. 

In reference to the power of retention of magnetism on soft iron^ 
Mr. Wathins found that in applying a current across a helix to a piece 
of iron, a weight of 120 pounds was sustained* but on interrupting^ 
the curxentj 56 pounds only could be suf^orted. He has concluded 
that the power m suspension of electric magnets depends on a com- 
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plex induetim, mdlhai all ma^etic phnrnmenn, bdonging to this 
ebM of effeot^ derived their ooffo, ftoiii^bii indiMdwL 
3. The last chapter in the pieaaut volume is devoted to a detail 

of experiments-, in relation to the production of electriod currents, 
by the action of other currents, a branch of science which has been 
entirely formed by Dr. Faraday, to which he has j^ven the nunie, 
electro voltaic induction. The experiment which laid the ibundu- 
tioii a£ these impOTtant obserationa was, that of emplo3ring two 
Of lindeis of wood* nUing over them, in a Sfual form, IS spirals 
jformed each of 903 feet of copper wire, ^h of an inch in diameter, 
and covered with silk, and causing one to eomiiiimieate with the molti- 
plier and the other with a pile of 100 pairs of double copper plMes, of 
4 inches square, and well charged. At the moment of contact the 
nccdlo iiiir^erwent a deviation, then after some oscillations it returned 
to its position of equilibrium, and wasdeverted aguin when the action 
of the pile was interrupted, but in a contrary way ; the force of the 
inducing cunent being, however, greater at the moment of contact 
than when it is interrupted. 

But not only are electrical currents induced hy currents of eleo- 
tricity, but likewise, electricity is induced by the agency of magnets. 
This is proved in the case of common magnets, by attachinj^ to the 
multiplier all the elementary spirals, introducing into its axis a 
cylinder of soft iron, and then adjusting two magnetized bars, each 
SS4 inches in length, so that on one 8i£, thdr opposite ^oles being 
brought in contact, the two otheis may touch equally with the two 
ends of the iron qrlinderi in order to trsnsfonn it for the time into 
a magnet. At the moment of contact the needle deviates, then 
assumes its equilibrium, and deviates in another manner when the 
bars are withdrawn. 

Dr. Faraday has applied himself to the investigation of the new 
electrical state of the substance duriu^j; induction. He has named 
diis state ehdro-Umic, an^ considers it as a state of tension equivalent 
to an electric current, at least equal to the cuRmit which is produced 
when an induction takes place or when it is suppressed. He conceives 
that when electric currents pass across ]K)dies, the latter become 
electro-tonic, and give rise to electro-chemical decompositions, the 
current acting upon a portion of the electricity of the neighbouring 
body in such a way as to drive off a portion and attract the remainder, 
as happens in the disengagement of electricity by influence. In re- 
ference to the applicatian of the magnetic induction to the explanation 
of the magnetic phenomena observed by M. Arago, it has been found 
by Faraday that the electric current which is excited in n. metal 
rotating near a magnet, depends entirely as to its direction on the 
relation of the position of the metal to the resultant of magnetic 
action, or with die magnetic curves. 

M. M. Nobili and Antinori have suggested a method for discovering 
the distribution of currents, produced by the influence of maenets m 
rotating disks. This is by applying the two extremities of the wire 
of a multiplier, terminated by two thick coniml points upon the 
rotating disk. They have likewise exhibited the analogy of Arago 
and Faraday 's researches. 
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Faitdxy h9s, howerer, obtained the Mae feniUi tkam tenertdal 
magnetum at finm naffiiett. He made a helix oomniiiiicate with a 

muUlplier and a cylinoer of soft iron which possessed no magnetie 
power. This cylinder was placed in the helix, which had been 
directed previoiislv accordinsr to the mafrnotic inclination. The iron 
becoming magnetic, induction was exhibited as if a magnet had been 
actually employed. And from his experiments it appears impossible 
that a metallic ^here can rotate withimt produciiig electiical euneDts 
in its interior, in a plane perpendicular to die phne of teTdutum, 
pinivided that the axis of rotation doel not coincide with the direction 
of the magnetic inclination. He suggests that in the action of steam 
engines their metallic mechanism may produce accidental electro- 
magnetic combinations, which may occasion effects hitherto unob- 
served. He thinks likewise that admitting the earth to produce 
conents in her own maas during iti rotation, by the dectro-magnettc 
induction, tliese cunents at tiie aor&oe will be dixected into the ^rts 
which approach the plane of the equator in a contrary way mnn 
those which would take place towards the poles. Hence, if we could 
examine the subject minutely, we mif?lit find negative electricity at 
the equator, and positive tdectricity at the two poles. 

He has advanced, but with diffidence, an opinion that the aurora 
boiealis nunr be derived firom a diacbaxge of electrid^ driven towaxds 
the pdes or the earth, ftam whence It mi j^t be forced^ by natural 
and particular means, to return to the equatorial regions above the 
surface of the earth. He has observed that the current excited in a 
copper wire is more powerful than that which is prodnred by the 
same magnet in an iron wire; and the metals whose ]nopcrtics he 
has examined in reference to this may be urruuged in the following 
Older : copper, sine, iron, tin, and lead, which ooixeqKmds nearly with 
Aeir efeciric conducting power, and with what Babbage, Henchel, 
and Harris have found in their experiments on magnetic rotation. 
Faraday arranges the metals in three classes, in reference to their 
connexion with the magnet; 1, those which are affected when at 
rest, as iron, nickel, cobalt ; 2, conductors of electricity influenced 
during rotation; 3, those which are perfectly indiifereDt to the 
magnet, whether they are at rest or in motion. 

It remains now to enquire into the nature of l&e currents of in- 
duction. A striking difference exists between the currents produced 
by magnetic influence in the helices and the hydro-electric currents, 
and a remarkable difference between these currents and those derived 
from an origin connected witli heat. This diifLrence has been ffene- 
raiiy ascribed to tiie greater tension of the hydro-electric piles than in 
the thcnno*electiic piles. 

According to the result of an ingenious experiment of M. Peltier^ 
currents of induction are formed by the union of several equal cur- 
rents, for he obtained by the action of five helices, superimposed on 
each other, a deviation four times greater than was obtained by a 
multiplier with one turn ; it was double with that of ten turns, and 
produced no effect, upon one formed with a wire of 2000. 

In uniting all the helices, so as to produce a mng^e circuit, no effect 
was producM on the multiplier with a single turn, nor on one vrith 
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ten^ if the ditmeter of tlie wice was gmall ; but tlie tdum. wm im- 
tinct when the wiiepoM wooe d a certMn thiiAiieii, -The effect of the 
midtiplier of 2000 turns wbs HiUed. Siauler pheoomeiui oocur in 

ihermo-electricity. 

To explmn the^e facts, and others which have been observed in 
reference to the interestinj^ subiect of induction, it has hvcn con- 
ceived that every electric current counts oi the combination ut two 
currents^ one positive and the other negatiTei 



Abticlb IX. 

SCIENTIFIC INTELLIGENCE. 

I. — New Expeditions of Discovefy* 

London University, Evening Meeting, 14th January. 

Captain Maconochie opened the chair, to which he has recently 
been appointed in this University, by delivering a lecture on the expe- 
ditions of discovery, which are now in progress in South Africa and in 
British Guayana. The subject is one of great interest, and attracted 
much attention. The lectorer began hjr mentioning some fiu^ with 
regard to the Royal OeographicaiSociety, under whose auspices the 
travellers have started, rhis society he observed, was established in 
1830, and notwithstanding the political state of distraction which 
existed in the country at that period, wa« nblein the course of n few 
weeks to collect no less a sum than j^7^^^* pur]M)ses of patro- 

nising geographical research. It has already done a great deal. No 
^less than 4 Tolumes of tnnaaetions have been puUiahed bgr it, which 
are full of important details. Through it the account of Lander's suc- 
cessful descent of the Quorra* and of his discovery of the melancholy 
end of poor Park, was first communicated to the public. The only 
acknowledged report of Koss' recent perilous voyage was given by- 
this society, and the same ol)st rviu ion applie s to the enterprising 
expcdiciuu ui Lieut, li urnes and X)r. Gerrard across the wilds of Asia. 

The lecturer read a passage from an address of Lieut. Bumea* deft* 
eription of his feelings at we intdligenoe, which he received during 
his perilous joumej^ of the establishment of tliis society. He was 

then with his companion at Bokhara, where a packet of newspapers 
overtook him conveying the information. New vigour was immedi- 
ately instilled into their ailventurous spirits; as they were now 
aware that there were some at home who sympathized with them, 
and who, if they should perish on their routOj would noUj reacoe 
their names from oblivion. 

To confer additional importance on the influence of this society, 
his Majesty has been graciously pletised to give his countenance to 
its labours, and has generously granted an annual premium of 50 
guineas to be bestowed on contributors to geograpUical discovery. 
Premiums have been akcady conferred on Lander, Ross, and Bumes. 

The society have it now in contemplation to patronise adventurers 
in the disooveij of the unknown regions of Africa and South America. 
In the former counti^, with the exception of a few Portuguese 
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lettleiiieiitf on ihe aast ooast^ vUted hy Oaptaki Owen^ the Cm 
Colony and Ae oootte of tlie Ccmgo for about-SOO mlks, the wlioie 
of Africa} aeuth of tbe Line is toddly unknown to u& M. Bouville 
it is true, has lately published 3 volumes, and a quarto book of 
drawings accompanied by n iTiap, descriptive of a journey into the 
interior, from Beno-nelaon the west coast, where he lavs down lakes, 
rivers^ and towuii in abundance, as ior ix& about 20° £. L., and '<dP or 
4<» S. It, 9 bntit is generally believed^ that die whole is an imposition. 
Captain Maoonochie is» however, mine charitable, and oonoeiTeB that 
the descriptions may be founded on &ct, as Douville, who was in 
London is an intelligent man, and appears to have visited the coun- 
try, in connexion with the slave trade. On the east coast there 
seem to be two favourable modes of ino^ress into tlie interior of this 
terra incognita. One of these is by a river a little to the south of 
the equator, termed in our maps Rio Grande, which is doubtless of 
l^reat sijre, and if followed, would lead the traveUer iar into the 
intericnr. 

The other inviting line of route, is by a river which pours itself 
into the ocean a little to the north of Delagoa Bay. which is conjec- 
tured to l>e the continuation of the large stream, observed by Camp- 
bell in his visit to Kurrachane, a town situated in the interior of the 
country. It is ftom this point that the new eiqiedition is to start. 
What adds to our intenst, in veferenoe to this portion of Africa, is 
tibe fact of the native tribes in the interior, being well versed in some 
of the most useful arts of life. The missionary Campbell, was the 
first wlio penetrated to Kurrachane, near the 24** of latitude, but his 
roufe \\ ;is speedily followed by some of the Cape traders, who not- 
withstanding tbe ureat land carriage of 1200 or 1400 miles, traded 
with one nation done to the amount of «f I0O6, At Kunachane, 
we are told, iron is smelted and manufactured into hnives, and 
agricultural implements, of such superior quality as to be nearly equal 
to steel. Cast iron pipes were seen by Captain Owen on the coast, 
which were said to be brought from the interior. Agriculture appeani 
abo to have made greater progress than to tlic southward, for at 
Lectakoo, Campbtdi observed no stone-walls surrounding the com 
fields, while at Mashow and to the northward, these fences were 
general, and in appearanoe would have been cteditaUe even to 
Britain itself. 

The author of the treatise on maritime discovery, in Lardner^s 
Cyclopaedia, having placed these facts in a strong point of view, 
before the Geographical Society, su£?gested the propriety of sending 
an expedition from Delagoa Buy to Kurrachane, The society imme- 
diately entered keenly into this project, which was steadily pursued 
lor 18 months, when pecuniary means were procured for carrying it 
into execution. Captain James Alexander volunt^red to take 
charge of it ; and sailed in September last. News have been received 
of his arrival at the Grambia, where he touched in his way, and by 
the present time, it is expected he may have reached the Cape. His 
instructions are to land on the north of the river at Delagoa bay, and 
not to endeavour to navigate it, but to cross it, and follow the line 
of the greatest population, to enquire into the manners and customs, 
the state of the people in reference to the arts, 9ssA to ssoertain, what 
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would be the pfobaUe eonsequeiieiBt of imlitatiiig a trade with tbem, 
as the eilstenoe of tlie river leadii^ into the mterior promMBt greftt 

facilities, should the ehances of a saoeenfiil eannneraal mterooum 

be deemed probable. Should he succeed in reaching Kurrachane, 
he has then perfonned all that the society have in view, but should 
his health enable hira to penetrate fartlier, he may endeavour to 
reach some of the Portuguese settlemenUi, and will then have con* 
tributed grestly to our biowledge of this partkm of Afinca. 

Witli regard to the geography of the oountiy to the northward of 
Delagoa ]£y, Captain MaooBOchie stated, that from the informatioii 
which he had collected from an envoy, whom the Imaum of Muscat, 
has sent to this country for commercial purposes, it aj^penrs that 
there is a larfre lake or inland sea, termed MarrabeCj in the interior, 
which extendii as far north us the latitude ut iMombaza, and is so broad, 
that a row boat requuei ten days to cross it. ThSs Arab had been on 
Its banhs, whither he had gpo» in oompany with caravans tmdmg be- 
tween the coast and that neighbourhood. The natives by peculiar 
ceremonies arc in the habit of receiving strangers into friendship, and 
when they have once done so, they continue to afford them protec- 
tion. The IVIiiscat-man has undergone those ceremonies, and has 
volunteered tu accompany any English traveller, and ensures perfect 
safety^ as fiir as wards the natives. His aooonnt of the interior 
^nees witl^that oT Captain Boatchier who was vnreckedon this coast. 
He further states, that a traveller might aooompany ihe natives in 
their pilgrimage to Mecca» by Snakeniy and would have protection 
extended to thera. 

The new expedition into Guyana has for its object the examination 
of the tract of high land which forms the southern boundary oi 
French Guyana, Suiinani and part of Cdnmbia, and divides into two 
portions the great Oronoco Islimd, as it may be termed, fbr the Oro- 
nooo has Ix^en proved by the travels of Httmboldt to conunnnicate by 
means of the Cassaquairo, with the Rio Negro, which terminates in 
the Amazon. Humboldt penetrated as far as Esmemldas, but from 
this point to the Ocean, as far as regards our knuwkdtre, it may be 
said all is barren. Mr. Waterton, it is true, reached the frontiers of > 
Braxil, but his attention was almost entirely devoted to the study of 
jRxdogy, so that he has given little inibnniitioa in refinence to the 
physical features of the L oiintr>% This tract is inteiesting, as having 
been the £1 Dorado of Sir Walter Raleigh, who mistook mica for 
gold ore, and as containing his great inland sea and dtyon its banks, 
which continue stiii to have a place in maps, although they appear to 
have no existence in reality beyond the occurrence of slight inunda- 
tions. Some French travellers in Frea^ Guyana, have recently ob- 
served tnmuli resembling those of North Ameriea» which adds an 
interest to the invesligaftion cf the habits and flunuwrs of the Indians. 

The idea of sending this expedition has been entertained for some 
time, but it was only lately that fnnrls could be obtained. The 
Geographical Society, however, ottered to provide £ 500, which was 
met by an addition of £ 1000 by the British Government. The in- 
dividual intrusted with this expedition is now in the West Indies, 
pr«eparing at 1^ proper seas o n to proceed up the Esseciuibo liver, in 
prosecution of his jbiim^* 
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Note hff Me jS!eltlor.—In listening to Captain IMaconodiie's lec- 
ture^ (in my report of which, as far as my recollection goes, I have 
included every point of importance.) I was rather surprised that 
he should have omitted to mention the expedition, which several 
months ttgo, under the direction of Dr. Smith, proceeded into the 
inteiiar ofSoatb AfriiHi,^aB ivom the liberaL manner in which prepara- 
tions have been made for it, and the well known qualifieationa m the 
conductor, who is an excellent naturalist, there is some reason for 
concluding, that the projected expedition of the Geographical Society 
'vvill lie anticipated. Would it not have been more judicious, if the 
Society Imd contributed their assistance to an expedition m well sup- 
plied wilii the means uf investigating both the phy^ticai uud mural 
State of the country ? As the present eqtedition starts from Ddagoa 
Bay, it can have no conveniences for carrying instruments fiir ofawr- 
vation, or geological or botanical specimens^ while I>r. Smith, hdng 
supplied With commodious Cape waggons, has ample means of return- 
ing with splendid collections of niitural history specimens, and it is 
certain, that the enlightened mcinlKts of the Geographical Society 
would be tiie lai>t individuaLs, who would not say that the objects of 
science should occupy a most prominent place in expeditions of 
discovery. 

With regard to the expedition suggested by Captain Maconodiie 

to Lake IVIarrabee, there seems to be no object in view except that of 
geographical discovery, whir h although very laudable shonld always 
be combined with somctliitig higher. I conceive that by far the most 
desirable route lor an expedition of discovery, would be the ascent of 
the Bahr al Afalad or true Nile, whidi would lead into tiie veiy centre 
of Africa, now known to be the finest and most fertile portion oS that 
vast continent. If the source of this river were attained^ a most in* 
teresting tract of countr}' would be investigated, the nature of the 
Mountains of the JMoon, as they have been poetically designated, 
which in all probability give origin to the Nile and Congo, with nu- 
merous other rivers, would be ascertained, and the traveller might 
then endeavour to make his way to Manabee, or by the Congo, ac- 
cording as drcomstances detenmned bun. The origin of one of the 
laigest riven in ihe world, for an account of which we still depend 
upon the vague rej^orts commiimVated to Herodotus, (from whose 
statements it appears, that above 3<J() miles of the course of this river 
have never been visited by any modern traveller,) of the savac^e ex- 
peditions would be detcrmiucd. lu selecting individuals to uudertake 
ihese expeditions, however, it would be proper to employ such as 
have acquired considerable knowledge of odenc^ and if intelligence 
that such journeys were in contemputian^ were mote gemsnXfy dis- 
seminated, lam convinced that persons cmild be procured, possessing 
the necessary requisites. Two persons with a servant could accom- 
plish a great deal, viz. a Medical man having a knowledge of Geo- 
lo^ and Natural ]ii:>tory, aud a Navy Officer who would require 
to be a draughtsman and a good pncticsl astronomer* Bveiy one 
who engages ia Mch enterprises must reconcile bis mind to the worst 
that can happen, and must not anticipate kind treatment from na- 
tives, for although one tribe may afford protection, its very sympathies 
may be excited by its inferiority to more savage neighbours. 
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— Improvmunt t» the Arts* 

Printing in Colours, — It has long been a subject of regret that 
notwithstanding the higii state of perfection which the arts of print- 
ing and engraving hare reached, tiiat Mtlierto attempts at printing 
in colours have been attended witli complete failures. Mr, G. 
Baxter, Wood-engraver, King's Square, GoBWell Road, has however, 
snccccdcd in printing in colours frnm wood, so successfully, that we 
consider it projier to cfill the Jittc ntion, especially of naluralists, to 
' the works of this meritorious young artist, who, l)eing iii.ister both 
of engraving and printing, will be enabled, if properly encouraged, 
to make great improvementB in tins interesting ofanch of ait, wEidi 
he may be said to have originated. We have before us a delineation 
of Howard's Modifications of Clouds, in which the superiority of the 
new style over the common method of coloimng is most strikingly 
exhibited. 

III. — On the natwe ecfuntry of Maize ( Zea mays.) 

Konlin, Hnxnholdt, and Bonpland, have ndtioed this plant in its 
native state, in America, and have hence conduded that it was 
originally derived from that country. MichauJ, Daru, Gregory, 

and Bonafous state, that it was known in Asia Minor before the 
discovery of America Crawford, in his History of the Indian 
Archipelago, tells us that wvaizo. was cultivated by the inhabitants tjf 
these islands, under the name of djagaun^, before the discovery of 
America. In ihe Natural Ristoiy of CUna, composed by ta-Chi 
Tchin, towards the middle of the sixteenth century, an exact figure 
is given Off maize, under the title of hi-chtni-rfta ; and Ri&ud, in his 
" X^aynn^e en Egypte, &c., from 1805 to 1827," discovered this grain 
in a subterraneous excavation in a state of remnrl^nblv *rood preserva- 
tion. M. Virey, however, refutes these statements, (Journal de 
Pkarmacie, x:^. 571,) by shewing that these authors have mistaken 
the h(Aene eor^um foe nurise, and that the maiae of Rifiind is the 
hdeue hieohr, a native of Egypt accordinff to DelHe. Where maise 
occurs in the east their is no proof of its having been carried there 
previously to the discovery of America. 

Maize, (Zea mays) therefore sprung from America ; millet, or 
couz couz, from Africa: rice, (oryza sativa^J from Asia; and 
wheats barley, and oats, Irom Europe. 

IV. — Hffdreae of Iran, an antidote for 

Dr. Bunsen of Gottingen has proposed the hydrate of iron as an 
antidote in oases of poisoning by arBenious add, for he finds that a 
solution of the acid is completely precipitated by the hydrous oxide. 
He has observed Ukewise that if the latter body is exposed to a gentle 
heat with arsenious acid in very fine powder, an arscnite of iron is 
formed. He has ascertained by experiments on dogs that from two 
to four drachms of the oxide, mixed with sixteen drops of ammonia, 
are sufficient to convert eight or sixteen grains of araeniotis acid 
into an insblaUe aiseniata- 

* JiMimil d6 Pham, zs. 
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V, — Nem PharmaeetUieal PrepaTaHoM^ 

Employmeni of white oxide of had in tie douloureux. — This 
oxide has been employed in France with great success in the painful 
affection of the face, known by tha name of tic douloureux. A 
layer of the following mixture 

Ceruss, 1 ounce. White oxide of lead 2 or 4 gr. 
is applied to the port affected^ to the depth of half a line. The 
intennty of the pain speedily subsideB, and gradually disaappean. — 
Journal de Pharm. xx, 603. 

Collyriu'm of Nitrate of Silver of Dr, MunaroL — Take of 
aatuiated aqueous solution oi nitrate of silver iv pr. 

Distilled water, 1 ounce. Laudanum, iii. gtt. 
This is very useful in chronic inflammation of the conjimctiva, and 
even in the acute inflammadon of the globe of the eye. The action 
may be assisted by leaching and aperient medicines. 
. The Boletufi Larycis, or white mushroom, is recommended bgr M* 
Andral, in colloquative sweats. He prescribes it to the extent of ^ to 
60 gr. made into pills of 8 gr. each, without obscr\nngany effect upon 
digestion, although it was long supposed to be a drastic pnrn^ative. 

M. Pouchehas found the Cyanuret of irohf, useful in sijiiiilis and 
scrophula. M. Figuier recommends that in preparing this compound 
ihe chloride of cold should be neutral, that the cyanuret of potash 
should not be alkaline^ and diould be free from formate and car* 
bonate of potash. What remains after the calculation of ferro-prus- 
siate of potash in close vessels answers very well, when dissolved 
and cnn'fuUy precipitated with the salt of gold, avoiding any excess of 
the putush salt. M. Pouche rubs it on the tongue mixed witli an 
inert powder, such as iris of Florence washed with alcohol in the 
dm of 1 gr. cyanuret of gold to 3 powder of iris. In the 
form of pills it may be given in the following : Cyanuret of gold 1 gr. 
Extract of daphne maaereum 3 gr. Pow der of Mallows q.s. for 5 pifls. 
For children it may be made up with chocolate paste. We should 
always begin with -^th of a grain. 

VI. — Begistei^ of the faU of Rain during 1834, kept ai the 
Macfariane OosenHOmyy Glasgow Unwersity, 

Inches. 

January 3*954 

February , 1-368 

March 1-759 

AdHI 0-134 

May 0-762 

June 2-078 

July M83 

August ... 2"623 

September 2*578 

October 1-403 

November 3 007 

December 1*112 



21-861 
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Article I. 

On Calico- Printing. By Thomas Thomson, M.D., F.R.S., 
X.. and E., &c., Regius Professor of Chemistry in the 
University of Glasgow. 

C continued from p. 19.^ 



13. WTiite discharge on Madder- Red. 




When the aluminous mordant already described is printed 
on the cloth its basis ( alumina ) becomes fixed, and ready to 
combine with whatever colouring matter may be subjected to 
its action . Another mode of applying the same mordant, and 
producing patterns with it, is to impregnate the whole cloth 
with it, and afterwards to print the figure with a substance 

VOL. I. M 
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which has the power of rendering alumina soluble in water. 
The cleansing processes to which all cloths impregnated with 
mordants are subjected before dyeing, remove that portion 
of the alumina which has been rendered soluble, and leave 
portions of the cloth in the shape of flowers, crosses, &c., 
without any material capable of fixing the dye-stuff. When 
the cloth is dyed in the way already described these portions 
remain white, or at least become white after the requisite 
washing. 

The substance which has been found to answer best for 
the removal of alumina and peroxide of iron is citric acid. 
Some of the advantages of such an acid are obvious. It 
does not corrode the cloth, though subjected to a consider- 
able degree of heat. It is a fixed acid, with little tendency 
to swell or travel to other portions of the mordant than 
those with which it is intended to be combined ; and it has 
the advantage over other vegetable acids of dissolving aw^ay 
very completely all the alumina or oxide of iron, so that no 
portion of these mordants is retained by the cloth. When 
we consider the ease with which this acid is abstracted by 
water, from the insoluble citrates, we would, a priore, infer 
that it is very little adapted for this purpose of the calico- 
printer, which, in fact, it is found to answer better than 
any other. But the probability is that water has no such 
tendency to abstract it from the soluble citrates, as citrate 
of alumina, and citrated peroxide of iron. 

The citric acid is often printed before as well as after the 
application of the mordant. In the latter case it is generally 
assisted by hisulphat^ of potash, or even sulphuric acid, by 
which the more expensive acid is economized. 

14. Madder and Logwood. 



2^ 
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' The cloth is impregnated with the aluminous mordant 
which is discharged on the white portions by the method just 
described. It is then dyed with madder in the usual way, 
only a quantity of logwood is mixed with the madder. This 
logwood changes the madder- red to brown, and produces the 
colour observable in the accompanying piece of calico. 



15. Cochineal Pink. 




The cloth in this case also is impregnated with the same 
aluminous mordant, and the white portions are discharged 
by means of citric acid, in the way described in a former 
paragraph. It is then dyed in cochineal, which communi- 
cates the beautiful pink observable in this specimen of 
cloth. 

For this beautiful dye we are indebted to America. 
Cochineal is the name given to a small insect which 
inhabits the cactus coccinilifera, and three or four other 
species of cactus, on which it remains immoveable, deriving 
its nourishment from the juices of the plant. It is a native 
of Mexico, and had been employed by the natives as a red 
dye. When the Spaniards entered that country in 1518, it 
drew their attention, and in 1523 Cortes received orders 
from the Court of Spain to procure as great a quantity of it 
as possible. The earlier Spanish writers describe cochineal 
as an insect ; but it came afterwards to be considered as the 
seed of a plant ; and this erroneous notion was not fully 
cleared away till about the middle of the eighteenth century. 

The red principle in cochineal may be extracted by means 
of alcohol . It has a fine purple colour, and may be obtained 
in small crystals. It melts at 122°, and when heated, is 

M 2 
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decomposed without yielding any ammonia, from which we 
may conclude that it contains no azote. It dissolves readily 
in water and alcohol, but not in ether. Acid gives it a 
yellow tinge. Hence the reason why bitartrate of potash 
must be added when we wish to dye scarlet with cochineal 
alone. If we agitate newly precipitated alumina in an 
aqueous solution of cochineal, the colouring matter com- 
bines with the alumina, and gives it a fine red colour. The 
paint called carmine is alumina impregnated with cochinealin,* 



16. Black Ground and White. 




The method of fixing the colouring matter in this case is 
precisely similar to the two last examples : the sole diffe- 
rence lies in the dye-stuff used. The calico is in the first 
place impregnated with the aluminous mordant. The mor- 
dant is afterwards discharged by means of citric acid from 
those parts of the cloth that are to remain white. It is 
then dyed to satui*ation in logwood. 

Logwood is the wood of the hematoxylon campeschianum^ 
a tree which grows to a considerable size in Jamaica, and 
on the eastern shore of the Bay of Campeachy. It owes 
its dyeing powers to a colouring matter which it contains, 
to which the name of hematin has been given. If we digest 
the raspings of logwood in warm water, evaporate the 
infusion to dryness, dissolve the residue in alcohol, and 
distill off the alcohol to a syrup, and set the syrup aside, 
crystals of hematin are deposited. They are needles 
arranged in sphericles, and having a fine scarlet colour. 
Hematin is but little soluble in water ; but it dissolves in 

• This is the name given by chemists to the colouring matter of cochineal. 
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alcohol and ether. It combines both with acids and with 
bases. It has a strong affinity for alumina, and may be 
united at the same time with diflferent metallic oxides. 

17. 



T » in H ij. <1 i'( M'Byli 



' In this calico two engravings are employed. The deep 
colour and the white objects are printed at once, by 
two copper rollers, in the same machine : the white being 
the lemon juice already described, thickened with gum- 
senegal. After this another roller applies the ground work 
over the whole piece with a solution of iron. The iron 
becomes fixed on the cloth every where except where the 
acid has been applied, which remains white. 

18. Turkey- Red and White Bandanas. 




The word handana has been appropriated to cotton printed 
pocket handkerchiefs. By far the most beautiful and the 
best known of these are the Turkey-red dyed handkerchiefs, 
with white spots, stars, or crosses, such as the specimen 
now presented to the reader. 
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What is called by the name of the Turkey-red dye has 
long been known in the Levant, and in different parts of 
Turkey. From that country it made its way to France, 
and about fifty years ago it was begun in Glasgow, by a 
Mr. Papillon, who established a Turkey-red dye-work 
along with Mr. M'Intosh. He made an agreement with 
the commissioners and trustees for manufactures in Scot- 
land, that the process was to be by them published for the 
benefit of the public at the end of a certain term of years. 
Accordingly, in the year 1803, the trustees laid a minute 
account of the ditferent steps before the public. The pro- 
cess has been followed in Glasgow ever since, and many 
improvements liave been introduced. The method of dis- 
charging the colour, as exhibited in the specimen, was 
first practised on an extensive scale by Henry Monteath and 
Company, at Rutherglen Bridge. It is probable that the 
process was discovered by more than one individual about 
the same time. I know of at least three claimants ; but 
not having the means of determining the priority of any of 
them, I think it better to avoid uncertain details. 

The method of fixing the Turkey-red dye on cloth is 
complicated and tedious. I shall here give a sketch of the 
different steps, and explain them so far as they are understood. 

(1 .) The cloth is steeped in a weak alkaline ley, to remove 
the weaver's dressing. This is technically called the rot- 
steep. Four or five pounds of caustic potash are generally 
employed for every 100 lbs. of cloth. The temperature of 
the solution is from 100° to 120°; the cloth is kept in the 
steep for 24 hours and then well washed. 

(2.) From 7 to 10 lbs. of carbonate of soda are dissolved 
in a suflBcient quantity of water to keep the cloth (always 
supposed to weigh 100 lbs.) wet. In this solution the cloth 
is boiled for some time. 

(3.) It is upon the third process that the beauty of the 
colour depends more than upon any other. Without it the 
dye cannot be produced upon new cloth; but when old 
cotton cloth that has been frequently washed (a cotton shirt 
for example) is to be dyed, this process may be omitted 
altogether. 

A liquor is composed of the following ingredients : — 
1 gallon of gallipoli oil 
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1| gallon of soft sheep-dun^ 

4 gallons of a solution of carbonate of soda, of the 

specific sravitv 1*06 
1 gallon uf sulatiuii lit" ]K'arl ash, of the spec. grav. 1*04. 
mixed with u sufficient quantitv of cold water to niake up 
22 gallons. The spcciiic gravity of this liquor should be 
from 1020 to 1026. 

This liquor has a milk white appearance, and is, in fact, 
a kiud^of imperfect soap. It is put into a large wooden, open, 
cylindrical vessel called the liquor-tub ; and is kept con* 
, tinually in motion (to prevent subsidence) by wooden levers, 
driven round in it by madiinery. This liquor b conveyed by 
tin pipes to a kind of trough, in what is called the padding' 
machine^ where the doth is thoroughly soaked in it. The 
longer the cloth is allowed to remain impregnated with this 
liquor the better does it take the dye. Fourteen days is 
the least period tliat this iuipregnation is allowed to remain. 

The sheep dung gives the cloth a green colour, and is 
found materially to assist the bleaching process to which it 
is afterwards subjected. It is found to increase the rapidity 
of tiie bleaching, especially when the cloth is exposed on 
the grass between the different operations. 

(4.) In favourable weather the cloth impregnated with 
the imperfect soap of No. 3, is spread upon the grass to 
dry. But in rainy weather it is dried in the stove. 

(5.) The cloth thus dried is a second time impregnated 
with the oleaginous liquid of No. 3. It is then dried again. 

The impregnation and drying processes are repeated a 
third time. 

(G.) The cloth is steeped in a weak solution of pearlash, 
of the specific gravity 1*0075 to 101, heated to the tempera- 
ture of 120°. From this liquor it is wrung out and again 
dried. 

(7.) A mixture is made of the following substances: — 
1 gallon gallipoli oil 
3 gallons soda ley, of sp. gr. 1*06 
1 gallon caustic potash ley, of sp. ^v. 1*04, 
diluted w ith as much water as will make up the whole to 
22 gallons. In this liquid it is soaked as it was with that 
of No. 3. 

The cloth thus impregnated is in fine weather dried on 
the grass, in rainy weather in the stove. 
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(8.) The process No. 7 is repeated thrice, and after each 
soaking the cloth is exposed for some hours on the grass, 
and finally dried in the stove. 

(9.) The cloth is steeped in a mixed ley of peuilash and 
soda, of the specific gravity 1*01 to 1012-"), heated to the 
temperature of 120°. It is allowed to drain for some hours 
and then well washed. It is then dried in the stove. The 
object of this process is to remove any superfluous oil which 
might adhere to the cloth. Should any such oil be present, 
the succeedingprocess, tkeffoUing^ cooldnot beaccomplished. 

(10.) For the galling, 18 lbs. of alleppo galls are to he 
boiled for four or five hours in 25 gallons of water, till the 
bulk is reduced to about 20 gallons. This liquid, after 
straining, is strong enough to impregnate 100 lbs. of cloth, 
with the requisite quantity of nut galls. Of late years 
4iumac/i i'voin Sicily has been substituted for nut galls ; 
33 lbs. of sumach being reckoned equivalent to 18 lbs. of 
nut galls. Sometimes a mixture of 9 lbs. of nut galls and 
16i lbs. of sumach is employed. " 

In this liquor, heated to 80^ or 100°, the cloth is fully 
soaked. The sumach gives the cloth a yellow colour, which 
serves to improve the madder-red, by rendering it more 
lively. 

(11.) The next process is to fix the alumina on the doth. 
This step (as has already been observed) b essential, because, 
without it the madder dye would not remain fixed. 
• In this country alum , is used by the manufiictttrers ^ but 
in many parts of the Continent acetate of alumina is em- 
ployed. To form the alum liquor of the Turkey-red dyers, 
to a solution of alum of the specific gravity 104, as much 
pearlasli, soda, or chalk is iidd* d, as is sutheient to preci- 
pitate the alumina coutaiued in tlie alum. Throiii^h this 
muddy liquor, (which should have a teiupci atiire from 100° 
to 120°,) the cloth is passed and steeped for twelve hours. 
The alumina is imbibed by the cloth, and unites with its 
fibres. 

(12.) The cloth thus united with alumina is stove-dried, 
and then washed out of the alum liquor. 

(13.) These essential preliminary steps having been taken, 
the cloth is ready to receive the red dye* 

From 1 to 3 lbs. of madder, reduced to the state of pow- 
der, for every pound of cloth is employed ; the quantity 
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depending upan the shade of colour wanted. The cloth is 
entered into the boiler while the water is cold. It is made 
to boil in an honr^ and the boiling is continued ibr two 
hours. During the whole of this time the cloth is passed 
through the dyeing liquor by means of the winch. 

Forevery 261bs. of cloth dyed, one gallon of bullock's 
blood is added. This tlie quantity of cloth dyed at once 
in a boiler* The addition of the blood is indispensable for 
obtaining; a fine red colour. Many attempts have been- 
made to leave it ont, but they have been unsuccessful. I 
suspect that the colouring matter of blood is fixed upon the 
cloth. Its fine scarlet tint will doubtless improve the colour 
of madder-red. 

(14.) Madder contains two colouring matters, a brown and 
a red* Both are fixed on the cloth by the dyeing process, 
giving the doth a brownish red, and rather disagreeable 
colour. The brown colour is not nearly so fixed as the red. 
The object of the next process, called the clearing procest^ is 
to get rid of the brown colouring matter. The cloth is 
boiled for twelve or fourteen hours in a mixture of 5 lbs. 
soda, 8 lbs. soap, and from 16 to 18 gallons of the residual 
. liquid of No. 0, with a sufficient quantity of water. By this 
boiling the brown colouring matter is mostly removed, and 
the cloth begins to assume the fine tint which characterizes 
Turkey-red dyed cloth. It is still further improved by the 
next process. 

(15r) Five or six pounds of soap, and from sixteen to 
eighteen ounces of protochloride of tin, in crystals, are dis- 
solved in water in a globular boiler into which the cloth is 
put. The boiler is then covered with a lid, which fits-close, 
and the boiling is conducted under the pressure of two 
atmospheres, or at the temperature of 260}^. The boiler is 
furnished with a safety valve and a small conical pipe, the 
extremity of which has an opening of about i|ths of an inch 
in diameter, from which there issues a constant stream of 
steaiii (l(Li iuii the operation. The salt of tin is found mate- 
rially to i!n[)!'ove the coluiir. Probably the oxide of tin 
combines witli the oleaginous acid of the soap (fixed m the 
cloth.) This insoluble soap doubtless unites with the red 
colouring matter of the madder, and alters the shade. 

(16.) After all these processes, the cloth is spread out on 
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the gnM^ and exposed to the mm tor » few dsyi»» which 
finishes the clearing. 

Such is a very short, bat accurate, sketch of the 
Turkey-red dyeing, as practised in the principal works m 

Glasgow. Many attempts have been made to shorten the 
processes, but hitherto without success. The impregnation 
with oil, or rather soap, is essential. If one, two, or three 
immersions be omitted, the red is inferior in proportion to 
the omibsiuuri. JJuubtless this soap combines with and 
remains attached to the clpth. And the same remark 
applies to common soap. 

Cloth bleached with chloride of lime does not product a 
good red. Doubtless the fibres of the cotton wool comhine 
with lime or rather with sulphate of lime, which, by decom- 
posing the oleaginous soap, prev^ts it from comhiidng with 
doth. But doth bleached hy the old process, namely, 
boiling in ley or soap, and exposure to the action of the 
sun answers perfectly. The colours would be as good 
without the galls as with them. But there would he con- 
siderable difficulty in sufficiently impregnating the cloth 
with the alum liquor, without its being previously passed 
through the alum decoction, especially if the cloth be in 
the least degree greasy. 

The whole cloth, of which a specimen is shown at No. 18, 
is dyed Tnrkey-red. The white stars with eigiit rays con- 
stitute an after process, and are formed by discharging the 
dye by means of water impregnated with chlorine. Fifteen 
pieces of cloth, dyed Turkey-red, are laid flat upon each 
other on a plate of lead of the size of the pocket handker- 
chief. Another plate of lead is laid over them, and the 
two plates are pressed yiolently together, either by means 
of screws, or in the more perfect establishments, by the 
Bramah press, exerting a pressure <^ about 200 tons. 
Through the upper plate are cut holes corresponding exactly 
with the star, cross, &c., to be discharged on the cloth. A 
solution of bleaching powder, mixed with au acid to set the 
chlorine at liberty, is made to flow over the upper plate, 
and forced by ingenious contrivances to ])ass through the 
cavities cut in the plate. It penetrates ilnuugh all the 
fifteen pieces of cloth, discharging the colour, while the 
violent pressure eflectually prevents it from spreading to 
those parts of the cloth which are to retain the colour. 
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When this process was first put in practice, the edges of 
the holes in the lead were left sharp, the consequence of 
this was, that the violent pressure to which they were sub- 
jected caused them to cut the cloth, so that the whole 
spots soon fell out, leaving holes in their place. This was 
ascribed to the corrosive effect of the chlorine, whereas, it 
was in reality owing to the bad construction of the leaden 
plates. Henry Monteath & Co. were the first persons who 
manufactured these handkerchiefs, or bandanas, as they are 
called, and they realized by them a very large fortune. 



19. Tkvo Turkey-Reds and White. 




This is an improvement on the original bandanas described 
in the last paragraph. The two reds are dyed at the same 
time ; difference in the tint is owing to the aluming, a much 
greater portion of the alumina, being fixed upon those parts 
of the cloth that are to have the deep red than those that are 
to receive the light red. The white flowers and sprigs are 
produced by discharging the dye. The method of doing 
this was originally contrived in France. Mr. Thomson of 
Primrose Hill, near Clitheroe, took out a patent for it about 
eighteen years ago, which having now expired, the process 
is open to every person. To accomplish it, a solution of 
tartaric acid thickened with gum-senegal, is printed in the 
usual way upon those pt^rts of the cloth that are to be 
white. The cloth is then passed slowly through a solution 
of chloride of lime. The acid disengages the chlorine from 
the bleaching liquor, and the free chlorine discharges the 
colour. The cloth is immediately passed through pure 
water to prevent the discharge from spreading. 
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20. White Discharge upon Bronze. 




The cloth is first soaked in a solution of sulphate or 
chloride of manganese, and dried. It is then passed through 
a strong caustic alkali, by which the white hydrated 
protoxide of manganese is precipitated on the cloth. This, 
by exposure to the air gradually darkens, being converted 
into sesquioxide ; and this change is further promoted by 
the action of bichromate of potash. 

Protochloride of tin is the substance best adapted for 
producing white figures upon this ground. By its means 
chloride of manganese is produced, which is readily removed 
by water ; while peroxide of tin either takes the place of the 
manganese or may be also rendered soluble by employing a 
free acid along with the solution of tin. 

21. White upon Blue. 




The blue vat is a solution of deoxidized indigo in lime- 
water. To form it the indigo is ground to a fine paste 
with water, and then mixed with sulphate of iron and an 
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excess of lime. In a few hours the indigo is deoxidized 
and dissolyed. The new produete, peroxide of iron and sul- 
phate of lime» aze allowed to snbside^ and a dear yellow 
coloured solution of indigo remains. When a piece of doth 
is dipped in this solution the yellow indigo immediately 
quits the lime to deposit itself upon the fihres of the doth. 
When the cloth is exposed to the air the indigo soon recovers 
its oxygen and becomes blue. 

The indigo solution has a yellow colour, but its surface is 
always blue ; or, il very strong, copper coloured, from the 
oxidizemeiit of the indigo by the contact of air. Acid«; 
throw down from it white indigo; while those liietallic 
oxides that readily part with their oxygen throw down the 
indigo in a blue state. This is the case with the sesqui* 
oxide and binoxide of manganese, the salts of copper and 
its blue hydrate. And these substances are taken advantage 
of by the printer to produce various effects upon his calicoes. 
In the specimen before us oxide of copper has been employed 
to prevent the indigo in the blue vat from attaching itself 
to particular parts of the cloth. For this purpose a solution 
of the sulphate or acetate of copper made into a paste with 
flour or pipe-day and gum-senegd, is printed upon the 
white cloth, and when dry, the whole is immersed in the 
blue vat. The indigo becomes fixed u]K)ii those parts of the 
cloth where no paste has been applied ; but, on the surface 
of the paste it is arretted by the copper, which, by yielding- 
oxygen, renders the indigo blue and insoluble before it can 
reach the cotton. A little of the copper remains after wash- 
ing, which is taken away by means of sulphuric acid. 

(To be continmed^J 



Article II. 

Heieardku uUo^Numbtr of Studdm and Mufders commUted 
in Euma ta 1821-22. By M. C. T. Hermann, [read 1832 
and 1833.] (Peierthurffh Memoirs, iu 257.) 

The results detailed in this paper were procured from the 
governors of the different provinces. The population, 
According to the returns derived from them, of the pro- 
vinces collectively, was in 1820, 39,030,072; and in 1827, 
39,572,633. Since 1812 the increase of the population has 
been very rapid. For the seven years alluded to» the increase 
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of the indiutrious popnlatioii mm 75,506 animallj. Her- 
mann begins with the western provinces of Moscow, Yaros- 
lav, Vladimir, Riazan, Toula, Kalouga, Kostroma, Orel, 
Koursk, and V^oroiie^a, where the people are chietiy 
Russians. In 1820 the population of these provinces 
amounted to 10,593,251. In this population there were in 
1621^ 520 suicides ; and in 1822, where the cases were 
investigated, 605 ; total, 1,025; means 51 2|; while the 
number of non-investigated suicides was in ] , 132; and 
1822, 168 ; total 300; mean 150. The total of these two 
elasses of suicides amounted therefore in 1821 to ^2; and 
for 1822, 673; total 1,326; mean 662}. The number of 
homicides in 1621 was 223, and in 1622, 200; total 423 ; 
mean 211}. The proportion to the population therefore is, 

1 inrestigated suicide to . . 20,669 inhalutaiits. 

1 non-investigated suicide to 70,621 

1 suicide of both classes to 15,989 ' 

1 homicide 50,086 

Hence, the suicides were above three times more numerous 
than the homicides, and the latter to the former in the 
proportion 1 to 3J. 

The following table exhibits a relative statement of the in- 
vestigated suicides in the different governments for 1821-22 : 

Investigated. Non-investigated. 

Moscow. . . ^f^i^^^^ 112 

C 72} country S ^ country. 

Yaroslav 68} - 16 

Vladimir 55-13} 

Orel 48} - 10 

Toula 44} - 11 

Kalouga 40-8 

Voronega 38-32 

. Eiazan 37 - 22} 

Kostroma 8-1 

512} 

From this enumeration, compared with former years, it 
appears that the number of suicides has not increased in 
Kostroma. In Toula and Kalouga the difference is trifling. 
But in the most industrious governments, where the paenons 

are more liable to be excited, as Moscow, Saratov, Vladimir, 
the number is on the increase. The proportion of suicides 
to the.population appears from the following table : — 
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Town of Moscow: one suicide to 6,260of both lezea* 





11 678 


>» 


Vladimir • . . 


IR 207 


»♦ 


Kalouga . • . 


. 20,W0 


J> 


Toula .... 


. 21,165 


1 » 




, 21,536 


J ♦ 


Orel 


. 24,362 


9> 


Riazan .... 


. 28,697 


»» 


^'oroiiej»^a . . . 


. 32710 


J» 


Kostroma . . . 


. 120,546 



As it is not easy to determine when there is no examina^ 
tion into a ease, what is the cause of death, the uninvestigated 
tables may contain some errors. But in the following 
enumeration the non-investigated suicides are alone referred 
to; — 





Miles Square. 


Inhabitants 
to the 


Suicides 
not 

biTestigitod. 


Voronega , , • 
Moscow .... 


1,363 


985 


32 


481 


2,488 


31 


Riazan .... 


731 


1 ,455 


22i 


Yaroslav . . . 


609 


1,444 


16 


Vladimir . . . 


874 


1,145 


131 


Orel 


790 


1,495 


10 


Toiila ..... 


542 


1,757 


11 


Kalou^a .... 
Koureui: . * . • 


541 


1,535 


8 


743 


1,768 


5 


Kostroma . . . 


1,439 


671 J 


1 



Kostroma, in all the previous sfatem^ts, presents always 

a very extraordinary example of good morality. The non- 
investig^ated suicides in that province amount only to one, 
altiiougii it has the greatest extent ; much wood in it, and 
a very ar*tive navigation on the Volga. The (quality of its 
soil is very inferior, the agriculturist has much to do in 
cultivating it, for nature has done little. 

Voronega, with an immense extent of surface, possesses 
hut a small population. It forms part of the Steppet^ and 
hence the numher of non-investigated suicides. 

Konrsk is of great extent, but has a more concentntted 
population, and few non-investigated smeides. 

Orel, with a greater extent and fewer inhabitants, has 
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double the number of these cases. Riaan possesses a 
woody and marshy surfiice. . . . 

Vladimir is eztensive, with a concentrated population. 

Toula, which is of considerable size, has a good population, 

and is more of a manufacturiflg than agricultural country. 
There are few non-investigated cases. Kalouga is an agricul- 
tural country, and contains still less. It is a strikin^^ ]>roof 
of the good state of tlii^ police in Moscow, that there are 
only nine cases of douhtful issue in that city. 

In comparing the population with th^ number of doubtful 
suicides^ we find that one occurs in 

Vladimir for every . 37,088 inhabitants. 
Voroneg;a .... 41,968 
Riazan . . . . 47,190 „ 
Yaroslav .... 64»995 „ 

Tonla 85»716 

Moscow, GoTemment 94,077 „ 
Capital . . 11,731 

Kalouga 103,862 „ 

Orel 118,105 „ . 

Koursk 202,736 „ 

Kostroma .... 914,372 
It is remarkable that Koursk, on the S.W. of this plain 
(of the Oka,) and Kostroma, on the £.N.£., bear the most 
favourable results. 

Kalouga, Toula, Moscow, and YaroslaY, on the N.W., 
surpass in this respect the goyemments situated more 
towards the £. Vladimir, Riasan, and Voronega. 

HmnkHu* — ^The mean number of these for the two years 
is 2111, which are divided among the governments as 
follows : — 

Moscow . . 331— <9l in the town, 24 for the government.) 

Orel .... 28 

Koursk . . 27 

Toula ... 27 

Riazan. . * 231 

Kalouga • « 191 

Vladimir. . 17i 

Yaroslav . . 174 

Voronega . 104 

Kostroma . 74 

2114 
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Gomparing this tabk with tlie fbrmer resalts, we find 
Kalouga and Kostroma holding the same situation. There 

are fewer homicides in 1822 in Moscow than in 1820, and 
the same obsei vatioii holds good with regard to Orel, Toula, 
and Vladimir, &c. • 

With regard to the relation of the homicides and suicides 
to the order in whicli the erovernments i'oUow, for these 
crimes in 1822, it appears that the capital and government 
of Moscow has the greatest number of these two kinds, and 
Koetroma the least. Suicides are more frequent than homi- 
cides in Yaroslav and Vladimir, and the latter more nume* 
Tons in Orel, Toula, Riazan and Kalouga. This is perhape 
explained hj the greater or less concentration of the 
population. 

The proportion of the homicides to the population is as 
follows : 

Moscow, Capital « . . 1 to 27,125 > 

Government . . 35,279$'*^''^ 

Toula 34,921 

Orel ' . . 42,180 

Kalouga 42,629 

Riazan 45,608 

. Koursk 48,655 

Yaroslav 50,281 

Vladimir 57,222 

Vorouega 127,903 
Kostroma 128,r>83 

Here, it is remarkable that Voronega and Kostroma, the 
most extensiye governments, exhibited the most favourable, 
state. 

With regard to the proportion of the sexes who have 
committed crimes, the returns of registers show that in 
1821, 428 men and 92 women committed suicide. 
1822,406 „ 99. „ 

Total, men . . 834 mean for the year 407 
Total, women 191 „ „ 96^ 
or one women to 41 men. 
Of non>investigated cases in 

1820, there were 111 men, 21 women. 

1822, „ 146 „ 22 „ 
Total, men . . 257 ; mean 1281 
Total, women. 43 „ 211 
or one woman to six men. 

YOIn I. H 
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1821, Men 639. Women 113 

1822, „ 652. 121 



1091 234 

mean 6451 mean 117 
or one woman to 4J men. 

The interest of these details in creases when we take into 
consideration the oondition of the people among whom 
these crimes exist. 

Peasanfs. 

1821, 387 men, 71 women. I Total, 787 men; mean 393} 

1822, 400 „ 98 „ I „ 169 women „ 84J 

Mean of the two sexes, 478. 

Merckamiif Workmm^ md Free People. 

1821, 77 men, 23 women I Total, 164 men ; mean 77 

1822, 77 „ 16 „ I „ 38 women „ 19 

Mean of the two 4^s, 96. 

Soldiers. 

1821, 57 men, 17 women I Total, 110 men ; mean 55 

1822, 63 „ 6 „ I „ 23 women „ 11} 

Mean of the two sexes, 66i. 

Nobility. 

1821, 15 men, 3 women I Total, 32 men; mean 16 

1822, 17 „ 1 „ * I „ 4 women „ 2 

Mean of the two sexes, 18. 
Clergy. 

1821 , 3 men — women I Total, 8 men ; mean 4 

1822, 6 „ „ I 

To render this statement more interesting, it would be 
proper to have an enumeration of the population of the 

various classes. Hermann, however, gives only a rough 
calculiition, which is as follows: — Considering the total 
lOJ miUions, there are of 



Peasants . . 
Third state . 
Clergy . . • 
Nobiljity . . 
Military . . 



8,000,000 
2,000,000 
100,000 
200,000 
200,000 
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Aeoordtn^ to the diiFerent conditioiu a suidde occurs in 
the proportion among 

Peasants oi 1 to 16,757i inhabitants. 
Tiers etat „ 20,833| „ 
Soldiers „ 3,009 „ 
Nobility „ 11,111 „ 
Clergy „ 25,000 
Amoiit; tlie peasantry there are 
At Moscow, 95 filicides in a male population of 424,605 





portion of suicides 1 to 4,446* 




Yaroslav iSiii 








368,839 


Vladimir 48^ 




99 


5,997i 








461,682 


9» 


99 


9,518f 


V«ronega 27 






274,329 


9f 


99 


10,17<H 




Toala 31| . 






359,259 


99 


99 


11,461| 




Kalouga 31 








358,940 


99 


99 


11,5781 












434,640 




t» 


99 


12,073i 


Koursk 26| 








339,635 


99 


99 


12,816| 










488,929 


»> 


» > 


20,8061 




Kostroma 7| 








399,248 


99 




53,2331 



Among the Hers etat the numbers are : 



Koursk 21 suicides in . 






264,068 




or 1 in 12,574i 








292,726 


99 


19,515 








144,303 




9* 


9,620} 








51,218 


99 


6,0251 






54,605 




99 


6,825| 








13,075 






4,358i 






15,903 • 




99 


6,361^ 






20,854 


99 


15,427 








49,528 




99 


24,764 






11,179 



h2 
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Among the clergy, in two years, at Moscow, the propoT*- 



Riazan, 1 to 
Koursk, 4 to 



7,036 



tiori is 1^ to . . . . 6,853 

Yaroslav, 1 to . . 3,664 

In the other six governments, among 40,307 persons, 
there are no suicides among this class. 

It appears, therefore, that suicides happen rnost frequently 
anion ^ thr jx asants of Moscow Jind Yaroslav, and more 
rarely among those of Orel and Kostroma. The free asfri- 
cultural labourers helonging to the third claas are very 
numerous in Koursk, Orel, and Riazan. 

The nature of the death is interesting in relation to the 
manners : 





Men. 


Women, 


Total. 


Deaths from drunkenness . 


242 


29 


271 


hy hanging . . . 


136 


63 
1 in 1821 


199 


9, tirule la cervelle* . . 


19 




„ cutting the throat • 


11 


1 




„ drowinn«2^ . • . . 


6* 


1 




poisouiug • • • • 


2 


1 




The cases from drunkenness occurred in 


the goyernments 


in the following proportion^ ; 










Men. 


Women. 


Total. 


Moscow, town . • . 


14i 


4 




goTemment . 


44 


4 


}66i 




61 


6 


56 




39 


4 


43 


Koursk . I 


24 


2 


26 




16 


U 


18 


Kalouga . . . . . 


16 


H 


17i 




12 


2 


14 


Orel 


11 


3 


14 




8 








6i 


'i 


7 



•The cases of premeditated suicide are most firequent among 
the peasants and soldiers, and are performed hy hanging, and 
occur most numerously in Moscow, Koursk, and Orel, 
being rare in Yaroslav and Vladimir, and almost unknown 
in Kostroma. The species of death by violence among the 
nobles, and sometimes among tlie soldiers, is bruler la cervelle. 
At Moscow a magistrate and a student died in this manner. 
* lateraUy, biuiiing or aaanog the ttrain. 
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Among women it never happens. Cuttin|nr the throHt is not 
common. At Moscow, in 1821, a stranger cut his tliroat 
with a razor. There were only eleven cases in eight govern- 
mento. Poisoning is very rare. At Moscow, in 1822» a 
soldier was poisoned, and a female servant, her lover. 
At Yaroslay, in 1822, a young officer was poisoned ; in 1822 
a peasant; and in Voionega, in 1821, ^ soldier suffered the 
same fiite. In six goyemments, only seyen cases of pre- 
meditated suicide ckscnrred. In 1822 a student at Moscow 
threw himself from a windowi and in the same year, a 
merchant of a melancholic tempeiament killed himself in' 
a similar manner. 

The causes which have occasioned the suicides are ex- 
tremely interesting, as they throw some light n\Hm the 
analogous situation of persons of the same class; but, in 
general, they are unknown. A lew, however, have been 
ascertained. 

In Moscow a peasant hanged himself in a passion during 
1821. In Kalouga, a peasant, overcome with melancholy, 
strangled himself in 1822. A peasant at Riazan, in 1821, 
afraid of being inlisted ; in 1822 another, afraid of being 
punished by his master, committed the same crime. Similar 
acts were perpetrated by peasants in Kostroma, from low 
spirits, i^ 1822; by another in Tonla in 1821, in conse- 
quence of being punished by his master ; and a third in 1821 , 
in Orel, afraid of punishment; a fourtih for haying lost his 
horse, which a peasant had taken ^m him fbr debt. 

lii a population of lOJ millions one homicide occurs for 
every 49,646i inhabitants. Of this number 141 are men, 
33 women, and 'Mi children : in the proportion of 



Men to women . 


A9 
• Ml 


to 1 


childi'en • 


• 


»1 


Women „ 


. 2 


1* 


Both Sexes „ 







For a mean of two years there are of assassinations 
among 





M«B. 




duUdm. 


ToliL 


r 

Peasants . . . 
Free people . . 
Military . . . 
Nobility 

Clergy .... 


lOU 

10} 
6 

31 


25J 
3h 

li 

2 

i 


31 
2 

3 

U 


168 
26 
16 
8 
5i 
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The proportioij ■dmong the sexes arc, among the 
Peasants. Men to women . 4 to 1 

children . 3i „ 1 
P Women . 1 „ II 

Botli Sexes ,, . 4io,, 1 
Free people. Men to women . 1 

,» <^ildreii . 91 „ i . 
Women . II »» 1 

JdiHiary, Men to 

children . 3ft I 
Women . 1 2 

Both sexes . 4 1 
NMIity, Men to women . 3 1 
Clergy. „ ■ . 7 „ 1 

children . 2| „ 1 
Women „ . 1 „ 3 
Both sexes,, . 2f 1 
The pfreatest i nun ber of these assassinations have been 
perpetrated by the fist or a stick, hy people of low birth, in 
consequence of quarrels in the streets, inns, or roads. The 
peasant in Russia is not armed as he is in Spain, Portugal, 
and Torkej, and hence, when he commits muder, it may 
be in ccmseqaence of drunkenness or anger, he employs the 
fimt instrument he can lay his hand on to satisfy his feel- 
ings. The children who have perished by violenoe are 
principally illegitimate, and have been murdered by their 
mothers, not haying the means of proenring.adniission 
them into the government establishments. Those who have 
been murdered by the weapons mentioned, are enumerated 
in the following table ; — 





Men. 


Women* 


CMldren. 


TotaL 




15 




1 


9U 


Moscow, government.' 


9 


1 


2 


}18 


,, town • • 




n 


4i 






101 




2ft 


14i 


Toula 


7* 


li 


4i 


13J 


Orel 


8 


3 


2 


13 




81 


1 


2 


114 




9 


1 


1 


11 




6 


IJ 


2 


8i 


Kostroma .... 


6 


J 


1 




3ft 


1 


i 


5 


Total 


82 


17 


23 


122 
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Persons murdered by the km 


fe or hatchet. 








Vf 0II16U* 


onudren. 


ToUd, 


VioBCow, governmeBt. 






— 


81 


9» town • » • 


2 


1 




3 




4 


1} 








3 


1 




4 




3 


i 




3J 




2i 






3 




1 






n 


Yaroslav . • . • . 


1 


i 




n 




1 








Kostroma » » • • 


i 






i 



A very common method of mufdering is, howerer, by 
strangling or choaking. In ten goveniments, twenty men, 
six women, and three children, saffered in this way. Only 

two cases of pcjisoninsr occurred. 

The followiiiiT tal)le embraces in one view the various 
descriptions of murders: — 



Killed hy fist or bludpfpon 
Killed with knife or hatchet 
Strangled or sufiocated . . 

Drowned 

Killed with fire-arms . . . 
Poisoned 



Men. 


Women. 


Children. 


92 


17 


23 


26 


6 




20 


6 


3 




3i 


10 


4 


1 




2 


1 


1 


149 


34i 


37 



With reerard to the state of families, we find that in 
Koursk, a father was assassinated by his tAvo sons in 1822; 
a mother by her son, at Kaloaga, in 1822. Five hasbauds 
were murdered by their wives, and twenty-three wives by 
their husbands. 

At Konrsk, a son was assassinated by his father in 1622, 
the only instance in ten governments. At Toula, in 1821, 
two brothers were killed by their brothers; and at Orel, 
in 1822, a similar instance of one person occurred. Among 
thederofy, at Vladimir, the wife of a deacon, in 1821, killed 
her son ; in the government of Moscow tlie wife of an inferior, 
and in Toula, in 1822, the daug'hter of a priest killed their 
illegitimate children. In Moscow, in 1822, an uncle mur- 
dered his nepliew. The same year, at Kalouirf^ n nephew 
killed his uncle; and at Koursk, in 1821, a grandiather his 
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l^randson. In 1822 there were twelve assaasiualiuiia in 
lauiilies, while in 1821 there were only four. 

The majority of perpetrators of murders, who ainouuleJ to 
423 for two years, are unknown ; 217 are in this state, but 
20(3 have been discovered. Of this number, 127 were com- 
mitted by peasants, in the governments of Riazan, Orel, 
Koursk, and Voronega ; twenty by soldiers or deserters ; 
seven by free people ; six by employed persons ; and four 
by the nobility. £ighty> murders have been perpetrated by 
women, yiz* : seyenty^two children -killed by their mothers 
in two years, five husbands by their wives, and three an- 
eertain cases. The remaining 343 murders were committed 
by men. 

The causes of these have generally been desire of gain, 

the vagabond life of deserters, melancholy, but above all, 
the gross manners of the lower classes. A peasant slew a 
guard of the forest in 1821, in Moscow, because he pre- 
vented liim from escaping from the wood. A peasant of 
Vladiuur, in 1822, killed anotlu^r for having trampled on 
his rye. Murders on the high roads have generally been 
committed by soldiers who have deserted. In 1821, in 
Vladimir, three merchants slew three persons sent by their 
masters to transact some business. 

In 1822, in Toula, two proprietors were killed by their 
domestic slayes £rom discont^t. In 1821, at Riaaan, a 
proprietor was murdered from an unkown cause. Similar 
cases occurred at Kostroma, Koursk, and Orel. At Koursk, 
in 1821, a peasant wishing to save another from recruiting, 
put poison in his ears, of which he died. Among the clergy 
there are five murders among the inferior grade. A person 
of noble extraction, emjiloyedat the manufacture of Toula, 
killed the person with whom he lodged, from hatred, in 
1822. In three other cases, anger or drunkeuuess were 
the causes uf murders. 



Article III. 

Notice of some JRecent Improvements in Science, 
(continued from J 

Compounde of Azote. — ^In organic chemistry we can separate 
from one substance, by means of different re-ageuts, a number 
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of bodies differing very uiMterially in their nature from the 
substance in which they were previously cumbined . To ascer- 
tain if this fact held good in reference to inorganic substances, 
Liebig submitted to examinatioii a ternary compound, which 
he fomed in the following manner: (Ann, de Chim. Ivi.) He 
paised through a solution of sulpbo-cyanodide of potassium a 
cnrrent of chlorine gas. When boiled with dilute nitric acid 
an orange-yellow body preeipitatedt which,, in its oompoei- 
tion, was identical with the radicle of hydrosolpbocyanic acid« 
HencCy be considered it as flalpho-cyanogen. This sab0tance» 
when heated, is decomposed, and a quantity of sulphur and 
siilphuret of carbon comes off", while a yellow powder remuns, 
which was employed by Liebig in his subsequent researches, 
Liebig terms this citron-coloured powder mdlou. When 
exposed to a temperature at wliich glass melts, it is decom" 
posed into pure cyanogen and azote. Analyzed with oxide 
of copper, carbonic acid and azote are procured in the pro- 
portion of 3 to 2. He considers it composed of 

. Carbon • . 458-622 
. Axote . * . 708*144 

1166-766 

and explains its formation by conceiving 2 atoms of snlphnret 
of carbon s 2 G -h 4 S and 4 atoms of sulphur to be 
jBubtiaoted by the beat from 4 atoms of sulpho-^^anogen, 
whose composition be states as8C + 8A + 8S. There 

remains therefore 6 C -f- 8 A. 

Mellon, when heated in dry chlorine gas, combines with 
it and forms a white body, possessing a strong smell, and 
acting upon the eyes. The same substance may also be 
procured by heating together two parts chloride of mercury 
and one sulpho-cyanodide of potassium. Mellon may be 
produced by heating sulpho-cyanodide of potassium in a 
current of dry chlorine gas. With potassium mellon com- 
bines and forms a transparent easily fusible mass, which 
dissolves in water, imparting to it a taste of bitter almonds, 
predpitating the metals not as cyanodides, and is decom- 
posed by the agency of acids. 

2. Jfe&mi*— This substance is procured from hydro>sulpho- 
cyanate of ammonia, a salt which is formed by distilling 
together two parts of muriate of ammonia, and one part 
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•iilplio-cpaiodtde of potaasiimi. The compontion of the 
hydro-Bulpho-eyaimlo of ■imBoiua b aDalogous with that of 
nrea, siilphar being svbstttatCMl for the oxygen of the 
latter. When heated, the first effect b to ditehgage a con- 
siderable quantity of ammonia, then sulphuret of carbon, 
and soon tjulphuret oi ammonia a])pears in the neck of the 
retort. After the distillation is over a new substance is 
observed in the retort, mixed with chloride of potassium 
and sal-ammoniac. By washing, the sails are taken up, 
and the grey matter called melam,, which remains, is inso- 
luble in water, ether, and alcohol. It is frequently mixed 
with a little sulphor, which may be remoyed by leyigation. 
It is decomposed by a strong heat into ammonia, cyanogen, 
and azote. If it b boiled in potash it readily dissolTes, and 
the filtered liquor deposits a white granular matter, which 
b melam in a state of pnrity. Analysed by means of oxide 
of copper, melam yielded, 

Carbon . . . 30-550 
Hydrogen . . 3-860 
Azote .... 65-589 

100-000 

When boiled with nitric acid it dissolves, and crystals of 
cyanuric acid are deposited on cooling. Fused with potash, 
eyanie- acid is formed . Boiled with a solutioh* of the same, 
and concentrated, it deposits crystals. The snpematant 
liquor retains a trace of thb substance, which is precipitated 
by sal-ammoniac or carbonate of ammonia, affording a white 
gelatinous product, identical with the substance procured 
by treating melam with muriatic acid. 

3. Mehmine.—'Bj this name Liebig distinguishes the 
substance which has just been described. To obtain it in a 
state of purity, he recomends taking the residue after the 
distillationof 2 lbs. sal-ammoniac, and 1 lb. sulpho-cyanodide 
ci" })otassiam, and adding to it a solution of 2 ounces of 
potash in 3 or 4 of water, and boiling them until the liquid 
be quite clear ; after which it is to be filtered and evapo- 
rated gradually, when crystals of pure melamine are 
deposited. These crystals are octohedrons, with a rhomhic 
base, in which the angles are about 76° and 116°. They 
arft white, contain no water, and are not altered by the air. 
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Cold water dissolves very little melamine, but hot water 
readily dissolves it. Melaniine combines with all the acids, 
and forms very ohancteristic salts. When heated with a 
solution of ial-ammoniac it gives oat aaunoma, and oom- 
hines with mnraatic acid. The sulphates and nitrates of 
eopper, the salts of zinc, inm, maoga&ese, ave deeomposed 
hy a solntion of meUunme in water» and the oxides are 
precipitated. Fused with potash, cyanate of potadi is 
produced ; if it is in excess, mellonuret of potassimn is 
formed. Liebig found the composition of meUunine to be 

Carbon ... 28-460 
Azote .... G6-673 
Hydrogen . • 4*865 

100-000 

Melamine, iieated with nitric and sulphuric acids, yields 
ammonia, and a substance which remains dissolved in the 
acid, and is identical with the product of the action of con- 
centrated acids upon luclam, 

Melamine has a strong affinity for sulplmric acid. The 
formation of needle formed crystals is the result of their 
combination, which are scarcely soluble in cold but easily 
soluble in .hot water. 

Nitrate of Melamine is readily formed by adding nitric 
acid to a cold solntion of melamine in water, until the 
liquid be strongly acid. It b in the form of long needles. 
By combustion this salt gives carbonic acid and azote, in 
the proportion of 6 to 7. 

When a solution of melamine is added to nitrate of silyer 
a wliite crybtalline precipitation ensues, which consists of 

i atom melamine . . . 16* 
1 nitric acid ... 6*75 
i ,» oxide of silver . • 14*75 

37-5 

Oxalate of melamine is less soluble in w ater than the 
nitrate. It affords, by analysis, carbonic and azote in the 
proportions of 8 to 6, and obviously consists of 

1 atom nieiamine . . • 16* 
1 oxalic acid • . • 4*5 
1 „ water • « . . 1*126 

21-625 
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Acetate ofmekmnme is rery soluble in water, amd crystal- 
lizes in large rectangalar flexible plates. 

Phosphate of rnelamine is very soluble in builiii^ water. 
' A concentrated solution leares, on coolings, a white mass 
formed of needles }>laced cuiiceiitricaiiy. Formate of rnela- 
mine dissolves easily and crystallizes. 

4. Ammeline. — This substance remains in solution in the 
caustic potash when rnelamine is prepared. It may be 
separated by saturating the alkali with an acid. It is best 
to employ acetic acid» because the mineral acids dissolve 
it in excess. Carbonate of ammonia and sal-ammoniae 
precipitate it also from its alkaline solution. Afiter preci- 
pitation it should be washed and dissolved in nitric acid. 
Concentrate the solution and long four-sided colourless or 
slightly yellow prisms will be separated; or precipitate 
it from its solution in nitric acid by means of caustic am- 
monia, or carbonate of ammonia. 

Ammeline is a white shining crystallized substance when 
precipitated by ammonia, insoluble in water, alcohol, and 
ether, but soluble in the caustic alkalies and in most of the 
acids. When heated it aftords a crystallized sublimate 
of ammonia, and, if the heat is carried far enough, is 
converted into cyanogen and aaote, leaving no residue. 
Towards acids it acts as a base, but it is weaker than 
rnelamine. Its salts are partially decomposed by water. 
Ammeline} analyzed by oxide of copper, afforded 

Carbon .... 28*553 

Azote .... 55*110 

Oxygen .... 12-451 

Hydrogen ... 3- 884 

100000 

Nitrate of auieiitie consists of 

1 atom ammeline . 16* 
1 nitric acid . 6 75 
1 ,» water. . . 1*125 

23-876 

« 

Nitrate of ammeline affords with nitrate of silver, a pre- 
cipitate of the same nature as that produced by melamine, 
being white and crystalline, and consisting of one atom 
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each of aninieline, nitric acid and oxide of silver. Liebig 
explains the fornmtioii of ammeline and melamine, by con- 
sidering that from 2 atoms of melam and the elements of 
2 atoms of water, 1 atom of melamine and 1 atom of amme- 
line result. 

By boiling melam with hydrochloric acid, ammeline and 
ammoiiia are produced by the aid of 2 atoms of water. 
Gyanate of potash is produced by the action of potash on 
dry ammeline, the cyanic acid in this case being formed by 
1 atom of ammeline combining with 2 atoms of water, the 
resulting product being 3 atoms of acid. 

5. Ammdide results from adding alcohol to a solution of 
melam or melamine in concentrated sulphuric acid. It 
precipitates in the form of a thick white precipitate. It 
may be also obtained by heating nitrate of ammeline till the 
soft mass becomes solid, or by boiling melamine in concen- 
trated nitric acid. By boiling impure melam in dilute 
sulphuric acid, it dissolves, and crystals of sulphate of 
ammeline appear by evaporation, which are decomposed, 
if the liquid is boiled or ^rther concentrated. Ammelide 
precipitates by the addition of the alkaline carbonates or 
alcohol. It is a white powder and seems a neutral body. 
Its eompomtion corrected by theory is, • 

Garibon .... 28*444 

Arote .... 49-410 

Oxygen .... 18*606 

Hydrogen . . . 8-538 

100-000 

Liebig considers that it represents an anhydrous cyanate 
of ammonia or urea, which is deprived of all its water and 
the half of it anmionia. It is remarkable, that among the 
transformations of melamine, its saturating properties seem 
to diminish in proportion to the quantity of oxygen with 
which it combines. The same observation is applicable to 
vegetable bases, as for example, narcotine and solanine 
whose basic functions are not well characterized, but 
which are distingnished from the stronger bases by con- 
taining a greater proportion of oxygen. 

6. Cyanilic acid. — If the yellow powder which is obtained 
from the decompobition oi suipho-cyanodide of potassium 
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by chlorine, and which is mixed with chloride of potMrain, 
be well washed and boiled with nitric acid, it dissolves 
gradually, and the liquid on cooling* deposits colourless 
and trans] Ki rent octahedrons with a squar(> l)a;^e, which 
consist of pure cyanilic acid. To accelerate tin; decomposi- 
tioa of the salt of potash, it is advantageous to add twice 
its weight of common salt. At first chloride of sulphur 
diatils over, and latterly long needles of chloride of cya- 
nogen aie deposited in the neck of the retort. The yellow 
residne is oarefiilly washed and dissolved in nitrte aoid. 
The new acid is mofe easily solnUe in oold water than 
cyanurie acid. The eiystals contain water wfaidi tfaley lose 
hy heating, to the amoant of 21 per cent. Its composition 
is, Carbon .... 28-185 

Azote .... 32*640 
Oxygen. . . , 36-874 
Hydrogen . . . 2-300 

100-000 

which Liebig considers equivalent to 6 atoms of eadi. To 
determine the atomie weight of the acid, a portion was 
neutralised by ammonia, and precipitated by nitrate of 
siWer. 93*3 eyanilate of silver /afforded 54*6 chloride of 
silyer. 58*2 after being exposed to a red heat, left 26*4 silver. 
Hence, the atomie weight of the acid is 16*25 or doable 
that of cyannric acid, which it very much resembles in its 
properties. Cyanilic acid is converted into cyanuric acid 
by dissolving it in sulphuric acid, adding water and crystal- 
lizing. All the cyanurates and cyanilites are decomposed 
when they aie crystallized in an acid liquor; the bases 
remain in solution, and the cj ystals which are fonned are 
cyanuric acid or cyanilic acid. In precipitating the nitrate 
of silver by eyanilate of potash, Liebig obtained a substance 
which had precisely the same composition as cyanurate of 
silver, from which it would appear that the alkalies can 
change cyanilic into ^jranuric aoki. 

7. Chioride of C^vmii^sii.— During the decomposition of 
sulpho-cyanodideof potassium by chlonne, bendes chloride 
of sulphur, chloride of cyanogen distHs over, which may 
be separated from the former by sublimation in a vessel 
through which a current of dry chlorine is passed. Chloride 
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of cyanogen thus obtained consists of brilliant needles, 
j^OBsessing'a strong difiagreeable odour. To determine the 
quantity of chlorine, the salt was dissolved in alcohol^ 
ammonia was added, and the liquid boiled with a great 
quantity of water until all the spirit was volatilized. 

Nitric acid was then added in excess, and precipitation 
produced by nitrate of silver. The composition of the 
chloride of cyanogen was in this manner determined to he 

Chlorine . . . 67-03 
Cyanogen . . . 42-97 

100-00 

or equal atoms of chlorine and cyanosren. Chloride of 
cyanogen dissolves in absolute alcohol without alteration. 

8. Cjfonamide.^U chloride of cyanogen is moistened with 
ammonia, and gently heated^ it loses its crystalline form, 
and is reduced to a white powder, which is slightly soluble 
in hoilii^ water, and is precipitated on coolhig in flocks. 
The same snhstance is obtained hy pasting ammoniacal gas 
orer chloride of cyanogen in powder. A white powder is 
the result, which may be purified by washing. The chlorine 
which it contains is not removed by ammonia. Potash 
disengages ammonia from cyanamide. Liebig considers it 
analogous in its composition to oxamide, and to a chloride 
of cyanogen. 

Uric Acid. — Liebig states that he was encouraged to make 
the preceding researches in the hope of finding a new com- 
bination which would throw some light upon the composi- 
tion of uric acid. Liebig considers the determination of 
Dr. Kodweiss, with respect to the proportion of azote, to 
be nearer the truth than any other* He himself makes the 
composition of uric acid : 

Calculated. Experiment. 
Carbon . . . 36-11 - 96-078 

Azote .... 33-36 - 33-361 

Oxygen ... 27*19 - 28 126 

Hydiojren . . 2-34 - 2.441 

Method of procuring Oxide of Chromium in Crystals. — 
W qjiier has found that the green oxide of chromium, which 
is well known as a green powder, may be obtained in the 
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state of crystals by passing the vapour of chloro-chromie 
acid through a red hot glass tube.* A mixture of chlorine 
and oxygen is formed^ and the erystalBof oxide are deposited 
in the tube. Thus prepared, it is not green but black, pos- 
sessing the metallic lustre, and has the same form as 
natiye peroxide of iron, f/er oligiste or rhombohedrai iron 
ore) which he considers a proof of the ismorphism of these 
two oxides. The spec. gray, in the crystallized state differs 
little from that of peroxide of iron, being 5*21. 

It scratches rock crystal, hyacinth, and cuts glass. In 
the crystallized state it is therefore as hard as corundum, 
which, with the exception of the diamond and rhodium, 
is the hardest of known substances. Chloro-chromie acid 
was discovered by Professor Thomson in 1824, and is pre- 
pared by distilling in a glass retort 500 gr. sulphuric acid, 
with 190 gr. diy bichromate of potash, and 225 gr. of 
decripitated common salt. According to Dr. Thomson, it 
consists of one atom chlorine, and one atom chromic acid. 
Bose considers it a combination of two atoms chromic add 
and one perehloride of chromium. Wohler prepares it by 
distilling ten parts conmion salt, 16*9 neutnd ehromate of 
potash, and thirty parts of concentrated sulphuric acid. 

SALTS. 

Crenate of potash and crenate of soda f'urm a yellow extract 
look iiiir mass, which becomes hard and cracks, and is neutral 
to test-paper ; soluble in absolute alcohol ; scarcely soluble 
in spirits of the sp. gr. 0'86. When heated gives out fumes 
smelling of tobacco, and leaves alkaline carbonates. 

Crenate of Ammonia leaves in the air a brown extractive 
matter which reddens litmus paper. In this state it contains 
mnch ammonia, which may he separated by potash or lime. 

Orenate of haryteB is so slowly soluble in water that it 
' may be precipitated in a yellow flocky state, but is dissolved 
by the addition of more water, and leaves a kind of varnish 
on the vessel. 

Crenate of lime is more easily soluble, but can be precipi- 
tated. Its solubility is much affected by the presence of 
other salts. It precipitates in pale yellow flocks, wh^ a 

* Aaiude CliiBu^vii.105. 
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solution of alkaline creuate is mixed with a solution of 
chloride of calcium. The solution of this salt leaves behind 
it a yellow transparent varnish. It dissolves completely in 
water. When the neutral salt is mixed with excess of acid, 
evaporated, and then treated with alcohol, a pale yellow 
acid, salt remains, easily soluble in water. A basic salt is 
obtained by mixing lime-water with the neutral salt. 

OrenaU of Magnesia is very soluble in water. 

Crenate of Ahmtna is insoluble in water, but the acid 
salt is soluble. Ammonia does not precipitate the base, 
but aiibrds a double salt by evaporation, which is soluble, 
and affords pure alumina by calcination. The neutral 
crenate has a portion oi its alumina precipitated by 
ammonia. 

Crenate of Manganese is a pale yellow powder. 

Crenate of Iron is soluble in water. It may be obtained 
firom the ochre, by mixing the latter with water, and passing ' 
a current of sulphuretted hydrogen through it. By evapo- 
ration in a place free from air this salt remains. 

Pererenate of Iron may be formed by adding crenic acid 
to a solution of sulphate or chloride of iron. It is dirty- 
white when dry, and earthy reddish-gray when moist. It 
dissolves completely in ammonia. 

Crenate of Lead is produced when crenic acid is poured 
into a strong solution of acetate of lead as long as the 
resulting precipitate exhibits a brown or dark-yeiluw 
ap]>earance. When this ceases, the crenic acid is to be 
dr(i])ped into the acetate of lead, the precipitate washed 
with water, or rather with alcohol, and dried in a receiver, 
over sulphuric acid. When dry it is a light-gray powder, 
and is to a certain extent soluble in water. It is also soluble 
in acetic add, and somewhat in crenic acid. 

Crenate of Copper is precipitated from the acetate, but 
not from the sulphate, by crenic acid. The precipitate is 
at first dirty-white, and then light-gray, with a yellowish 
green tmge. It is little soluble in water. Its precipitation ^ 
is not complete in the cold, but is fully effected at a 
temperature of 60° (122° F.) 

Au acid salt is formed by the addition of crenic acid to 
the neutral salt. It is a gum like mass, insoluble in alcohol. 

Crenate of Mercury forms a yellow tiocky precipitate, and 
vox*. I. o 
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is formed in a solution of nitrate of mercury , by crenic acid, 
or its soluble salts. 

Crenate of Silver is formed by dropping cranio acid into a 
solution of nitrate of silyer. It is a grayish white matter, 
becoming purplish after some time. The water of Porla 
becomes red by the addition of nitrate of silver, which it 
obyiously owing to the re-action of the crenic acid. 

The aUsaline apocrenat^ can be best formed by pouring 
apocrenic acid into the solution of an alkaline acetate^ and 
extracting the alkaline acetate remaining, after eTaporation, 
with alcohol. The matter produced forms a blackish mass, 
which gives a brown tinge to its solution in water. 

The ammoiiiacal salt becomes acid by <: ^ a]■) oration, dissolves 
readily again in water, and reddens litmus paper ; 100 parts 
of dried apocrenic acid, at 212° F, give, after solution in 
ammonia, and evaporation in the water bath, 113*22 parts. 
Considering this to contain an atom of water and one of 
ammonia, and to constitute a biapocrenate of ammonia, the 
numbers, according to the previously ascertained atomic 
weight, would he 112*98. 

The earthy apocrenates are dark-brown precipitates, 
which, by washing, form a yellow solution. If the solution 
is evaporated a brown residue remains, which is again 
soluble in water. With excess of base an insoluble salt is 
formed. 

When apocrenic acid is added to the hydrate of alumina 
in excess, the acid will be precipitated. With a small por- 
tion of hydrate, ajiocreTiat eof alumina is obtained in solution. 
When an alkaline apocrenate is digested with the hydrate, 
it is so completely precipitated that the solution loses its 
colour, and contains only a trace of crenic acid. 

The precipitate is brownish black, and is a double salt.* 

Apocrenate of Copper^ when precipitated out of an acetic 
acid solution, with excess of the latter, is acid possessing a 
brown colour, and having a slimy consistence. It is soluble 
in small quantity in pure water. By adding to this solution 
alkali the neutral salt preeipitates. It forms double salts 
with ammonia and soda. 

Apocrenated I^rotuxide of Iron is soluble in water, but by 

* Whether the atoodo wfligbt of apocMuio add it 16*5 or 16-75, must b* 
deieniaiii«d by fiitim 6zpeiiiiMnti.—£i>iT. 
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exposure to the air is converted into the peroxide m\t. The 
latter is a black flocky precipitate, soluble in caustic am- 
monia, and giving a dark colour to the Bolatkm. After 
evaporation to dryness, a dark extract looking mass remains, 
from which water dissolves a neutral double salt, and leaves 
a ImmIc oxide salt. Caustic potash likewise dissolves the 
perapocreuate of iron^ but a precipitate subsides^ the 
apocrenate of potash being dissolred in the solulioii, and a 
basic salt separating. The solution may be fireed completely 
from iron, by passing a current of sulphuretted hydrogen 
through it, but in no other way can the iron be entirely 
precipitated. 

Croconate of Potash may be foi-mcd hv passing carbonic 
oxide through a glass tube over fused potassium. When 
exposed to the air the compound irtflames with explosion, 
and dissolving in water, and affording, by evaporation, long 
prismatic needles of croconate of potash. It consists of 

Carbon . . . 27*83 
Oxygen , • . 20-17 
Potash . . . 43*00 

100*00 

VermMon^ — ^According to Wehrle, vermilion similar to 
thatof China can be made by thefellowing process:-— Sublime 

common vermilion, in very fine powder, with the hundredth 
of its weight of sulphuret of antimony, tUeii digest the subli- 
mate with the sulphuret of potassium, and afterwards with 
muriatic acid, and lastly, with J per cent, of gelatine, dis- 
solved in water ; wash and dry it : a very small portion of 
sulphuret of antimony is sufficient to impart to the vermilion 
a beautiful crimson colour. {Poggendorff, Ann. xxvii.) 

Potash Cyanide of Iridhm» — This salt, which crystallizes 
in long four^sided prisms, resembling gypsom, was obtained 
by Mr. Booth of Philadelphia, by heating a mixture of 
anhydrous potash cyanide of iron with powder of iridium. 
The salt is colourless, soluble in water, insoluble in alcohol^ 
is not predpitated by muriatio acid, and contains no water. 
By heating it becomes black, and, if the heat is pushed 
farther the iridium separates. 

u 2 ' 
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YBOBTABLB BODZBS. 

Sugar of Secale Cornuium, {JakreOeriekt^ 1834, 276.)— 
Wiggers describes a species of sugar obtained fram'tliiB 

fungus, by treating it with water and alcohol, which crystal- 
lizes in four-sided prisms. It is transparent and colourless, 
soluble in alcohol and water, insoluble in ether. Forms 
oxalic acid when nitric acid is poured on it, but does not 
decompose by boiling the acetate of copper. It is very 
similar to the mushroom sugfur, only the latter crystallizes 
in right angled prisms. 

Starch, — The French cbemists have been much engaged 
with investigating the composition of this important sub- 
stance. Their exertions deserTe praise, for it is quite obvi- 
ous that an accurate knowledge of its nature must precede 
any great improvement in the conversion of its elements 
into several important luxuries of life. M. M. Payen and. 
Persoz describe a substance procured from it to which they 
apply the term duxtase^ possessing very powerful properties. 
It is procured by bruising in a mortar fresh sprouted barley, 
moistening it with hali its weight of water, and submitting 
it to pressure. The liquid which separates is mixed with a 
quantity of alcohol sutiicient to destroy its viscidity, and 
precipitate the azotized matter, which is separated bytiltra- 
tion. The filtered solution precipitated by alcohol affords 
impure diatase, which is purified by three additional solu- 
tions in water and precipitations. It is then collected on a 
filter, and dried in a thin layer on a plate of glass by a 
current of hot air, and lastly, pulverized and placed in 
well stoppered flasks. Diatoie has no action upon the 
fibrous matter, inuline, gum-arabic, lignine, albumen, glu- 
ten, tannin, or animal charcoal, but upon fecula it possesses 
a most wonderful action, dissolving two thousand times its 
weight of fecula in four times the weight of water, at a 
temperature between 149° and 161°. 

The fecula, according to the same chemists, consists of 
99*6 parts of a substance which they term ainidone, ;md 0-5 
fibrous matter. Amidone is procured by boiling for some 
minutes a mixture of one part of fecula in 100 parts of 
water, passing through a double filter, evaporating rapidly 
and drying it in thin slices. By taking it up with cold 
water, filtering, evaporating, and drying, the substance is 
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obtained, mixed with some iin]Miritv, which may be removed 
by digestion in cold water, and solution in hot, at the tem- 
. perature i7(P, and drying it in vacuo after re])eatin*^ tlie 
process several times. Amidomis insipid, neutral, colour- 
less, diaphanous, elastic, absorbs moisture from the atmos- 
phere ; dissolves in water of the temperature 149°, but is 
not acted on by cold water unless the two be ^itated 
together, when a notable portion is taken up. It is insoluble 
in alcohol, which extracts some essential oil, and precipitates 
it from its aqueous solution. If a solution of tannin he 
poured into an aqueous solution of amidanej a copious milky 
precipitation ensues, which is re-dissoWed by an excess of 
the latter. Iodine forms with it a blue compound, which 
is insoluble in water below the temperature 149" ; gelatinous 
alumina, animal charcoal, phosj^hate of lime, and isinglass, 
remove it from its mixture in water, and several acids 
and salts produce the saiiie effect. 

A number of experiments, made by the authors, prove 
that the amidojie of the fecula and of the incomplete re-action 
of dUatoie only differs in its degree of division. Barytes 
forms a white bulky precipitate in a solution of amidone. 
Subacetate of lead affords an insoluble precipitate, as well 
as lime water. 

If to fecula, mixed with fiye times its weight of water, 
we add 0*005 of diata8e,atthe temperature 158^, the whole 
of the amidanfi is destroyed, as may be proved by the absence 
of any action upon adding iodine. It is conrerted into 
sugar and gum, which arc distinguished from the substance 
hxm\ which they were produced, by being soluble in water 
and weak alcohol, in not being precipitated by tannin, 
subacetate of lead, or any of the re-agents nieiiUoned. 
Alcohol of '816 to '794 does not dissolve them, i he gum 
and sugar are distinguished from each other by the sugar 
dissolving in alcohol of *850, without leaving any residue, 
while gum is precipitated by the same agent. 

The sugar, by the agency of yeast and heat, is converted 
into alcohol and carbonic acid, while the gam of amidone^ 
under the same circumstances, does not produce alcohol, 
hut hy the action of sulphuric acid it is converted into 
sugar. According to Biot, the gum obtained from fecula, 
by means of diatase, produces on the plane of polarization 
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h>tatioii to tbe ri^ht. The mitihorB propose to retain for it 
the term d^lrine» ot gmh dextrine. 
The fibrous parts of fbenla are kept together hy interposed 

amidoney and various bodies adhere to this enrelope, as 
carbonate and phosphate of lime, silica, and essential oil. 
If the temperature of the fecula is gently raised in water to 
202° the amidone swells and ruptures the envelope, pro- 
ducing starch. 

The authors conclude with some important deductions 
from their experiments. Tn laboratories, and in rural 
ecoiu)my» they suggest that diatase will be useful for the 
analysis of fecula» floor, bread, and different amylaceous 
substances, but more partionlarly, will be found an elegant 
method of analymng oiganic substaaees. The same sub- 
stance presents us with the means of obtaining the dextrine 
and fibrous matter free from amidone; of procuring the 
latter substance in abundance, and of converting it into 
gum and sugar. M . Serres has employed dextrine in the 
great hospitals at Paris, as a substitute for gum-ai-abic, 
with success, as it is destitute of the insipid taste of that 
substance, 

M. Guerin ¥arry has obtained very diff« rent results from 
his analysis of starch, which by no means hold out to us the 
same prospects, but, as great care seems to have been em> 
ployed on both sides, we do not hesitate to give place to the 
experiments of each, as we consider the subject still clouded 
with a few ambiguities. 

We confess^ however, that Vany's reasons for considering 
the substances which he describes as distinct, are far from 
being conclusive. 

AMidi$te* forms, according to M. Gruerin Varry, one of 
the constituents of starch. The method of obtainino; it is 
to boil, for a quarter of an hour, one part uf the fecula of 
potatoes in 100 parts of water, pour the liquid into a deep 
vessel, allow it to stand till tlie tegumentary matter is 
deposited, decant the fluid, filter it, and evaporate it by slow 
boiling, to the consistence of a syrup. The residue is then 
to be thrown on a linen cloth, which retains the amidine, 
and allows a liquid to pass, which on evaporation at a 
temperature below 212'', still deposits amidine. To separate 

* Ann. dtt Chinu ch. de pb^. Ivi. St5. 
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this it is necessary to filter again and evaporate, and this 
treatment should be repeated four times. A liquid is thus 
obtained, which, on eraporation to dryness, leaves a residue 
completely soluble in cold water. This new solution is 
deprived of its colour by animal charcoal, purified and pre* 
cipitated by alcohol. The precipitate is thrown on a filter 
and washed with alcohol at the temperature 17G^ ; it is then 
dissolved in the least possible ([uantity of hot water, and the 
liquid submitted to a gentle heat. The substance thus 
obtained consists of 

Water . . 3 00 - Oxygen . . 5315 
Ashes . . 0*20 - Carbon . . 39*72 ^ 
Amidine. . 96*80 - Hydrogen. . 7*13 

100*00 

It possesses a slightly yellowish colour when dry ; white 
when hydrous, and is destitute of taste and smell. In thin 
portions it is transparent, and is easily reduced to powder. 
M. Biot found, on examining an aqueous solution of amidone^ 
that it produced upon the polarizx'd rays of light a deviation 
towards the right three times as great as cane sugar. When 
heated in the air or in vaccuum, it luses, swelling up, with- 
out volatilizing. Cold water dissolves it completely, be- 
coming very mucilaginous, but it is more soluble in hot 
water. It is insoluble in alcohol and sulphuric ether. It 
adheres so powerfully to the porcelain vessels in which it is 
evaporated, that, in Varry's experiments, the glaze was 
frequently removed although great precautions were em- 
ployed. The aqueous solution becomes add in some days. 
Nitric and muriatic acids produce in the cold with amuHne 
solutions which are coloured strongly blue by iodine. It is 
not so soluble in sulphuric acid. Its solution in potash, 
when neutrallized by an acid, is coloured blue by iodine, 
which detects the presence of amidine in a solution containing 
but a iiiinute (Quantity of it. Nitric acid converts it into 
oxalic acid; 100 parts amtdiuc and 250 parts of snlplmric 
acid, at C 160°, affords 95*80 parts of anhydrous Migar. 
Tiie dextrine of Biot and Persoz appears to be an impure 
substance containing amidine. 

Fibrous amidine ( amidine tegumentaire ) is procured by 
boiling one part of fecula with 200 parts of water, for a 
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quarter of an hour, and allowing the fibrous matter to he 
deposited. The supernatant liquor should then be decanted, 
and the fibrous matter t^ain boiled with the same quantity 
of water, and for the same length of time. This treatment 

is to be continued until the filtered liquid, after evaporation 
to dryness, leaves no residue, which is turned blue by iodine. 
The nuitter is then dried by a moderate heut. When dried 
at a temperature below 212° it possesses a slightly yellow 
colour, and presents the appearance of small pellicles, mixed 
with small lumps, easily pulverized. It is destitute of taste 
and smell, and has no action on test paper. In an aqueous 
solution of iodine a fine blue colour is occasioned when this 
substance is introduced, which disappears by heating the 
solution up to a temperature of 194^, but re-appears on 
cooling. When kept for 100 hours in 10,000 times its 
weight of boiling water, it is not converted into globules* 
as has been stated by Raspail, Biot, and Persoz. It is 
insoluble in cold and boiling water, alcohol, and sulphuric 
ether. In contact with water it swells, becomes white and 
elastic ; 100 parts of insoluble amidinCy gently heated with 
800 parts of nitric acid, produce 25-46 parts of anhydrous 
oxalic acid. If 1 part nmidine is digested with 2\ sulphuric 
acid at 150°, after twelve hours a syrup is obtained, which, 
when boiled with 200 parts of water for two hours, is con- 
verted into sugar of starch and vegeto su^kurie acid* 

Varry finds the composition of fibrous anddiins and woodg 
fihre^ or Ugnme^ almost identical. The constituents of these 
substances are 

Oxygen. Hydrogen. Carbon. 
Fibrous Anddme 40-67 6*59 52-74 

Lignine .... 41-78 6-69 62-33» 

Hence, I think there is very great propriety in his query. 
Is not fibrous amidim merely woody fibre combined with a 
small quantity of amidine, winch exhilnts an action on 
iodine ? The author, however, is rather inclined to consider 
these substances as different, and to explain their similarity 
on the principle of isomerism^ a term which, like that of 
nitreous in medicine, is now employed on the Continent to 
explun all difficulties in reference to analogous compounds. 

* By Ui« analysu of Gay, Lusaac, and Tbenard. 
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Varry describes a solvhle ami dim: which he considers to be 
fibrous amidine held in solution by amidine. 

Starch, he states, is therefore composed of 2*96 parts of 
fibrous amidine, and of 97-04 parts of a soluble substance 
which contains an insoluble matter, identical with fibrous 
amidine, and a soluble matter or amidim. This is to the 
soluble amidine as 60*46 to 99*55. 

lAchemMy is the name which M* Vany gives to the 
soluble part of the lichen Mandicmt (eetraria Mandiea,) 
He prepares it in the manner indicated partly by Ber- 
zelius, yiz: allowing the lichen to remain twenty-four 
hours in contact with water and potash of commerce, 
in the proportion of 1 lb. lichen, 18 lbs. water, and 1 uz. 
potash ; the liquid becomes brown, the lichen is placed 
on linen and then macerated with a new quantity of water, 
and this is continued till it beconies bitter and alkaline. 
The lichen is boiled with 9 lbs. of water down to §, the hot 
solution is passed through linen, and the residue expressed. 
Vany treats this residue twice with three times as much 
water as the lichen employed. The jelly thus prepared 
was dissolved in boiling water, and passed through a filter* 
The solution 'was precipitated by alcohol; the precipitate 
re-dissolved in water at 212^, and the liquid evaporated to 
dryness by heat. When thus obtained UehemM is yellowish 
when dry, colourless when hydrous. It is destitute of taste 
and sm^l, transparent in thin portions, and is not easily 
pulverized. In cold water it swells, and scarcely dissolves 
in this fluid at the ordinary teniperature ; but is completely 
soluble at 212°, and forms with it a v^ery thick mucilage. 
It colours iodine blue, but has not such a powerful effect as 
an equal (luaiitity oi amliline. From its aqueous solution 
it is precipitated by alcohol and sulphuric ether. 

Subacetate of lead precipitates it abundantly, insoluble 
in cold water, but soluble in a few drops of acetic acid. An 
aqueous solution becomes acid by standing, evaporated at 
a temperature below 212^, pellicles form on the sur&ce, 
which are completely soluble in boiling water. 100 parts of 
lichenine at 150^, and 250 sulphuric acid produce 93*9 1 parts 
of anhydrous sugar. Nitric acid by its action on Uekamtd 
produces no mudc acid ; hence, there is no arabine pre- 
sent in it. 



Digitized by Google 



202 



Notice of $iOim Becent 



M. V arry lias made an interesting observation in refe- 
rence to the action of this acid upon lichenine, by which, 
oxalic acid may be formed at ;i much cheaper rate tlian it 
is at present. He digested 100 parts of lichenine with ()00 
parts of nitric acid of sp. gr. 1-34, and at the end of 28 days 
formed a quantity of hydroxalic acid ; this U easily converted 
into oxalic acid, for if the temperature is mised from the 
ordinary heat of the atmosphere to 140°, crystals of oxalic 
add are deposited equivalent to 48*17 parts for 100 Uch^ 
mM, The eompoaitioii of li^i/emnB is 

Oxygen . . . 53*43 
Carbon . . . 39*33 
Hydrogen. . . 7*24 

10000 . 

being analogous to amadine. 

Picrolickenine. (Jakresherichty 1834, 319. J — In the 
Vmiohiria arnara Aims has discovered this substance which 
crystallizes and communicates to that lichen its bitter 
taste. The lichen is boiled with rectihed spirits, the solu- 
tion distilled to three-fourths, and the remainder aUowed 
to evaporate spontaneously. In the course of a week, 
pieroliehenine separates in crystals. These can be most 
effectually separated from the thick mother liquor by 
treating them with caustic potash ley, .dissolving them in 
alcohol and crystallizing. The crystids are in the form of 
transparent colourless four-sided double pyramids with 
rhombic bases, destitute of smell, but possess a strongly 
bitter taste. Sp. gr. 1'176. Melts at 212'^. Gives no trace 
of ammonia by dry distiila-tion, but the usual products. 
Insoluble in cold water, slightly so in hot w^ater. Soluble 
in alcohol, from which solution, it is precipitated by water 
in riocks. It is dissolved also by ether, volatile and fat 
oils, ammonia, sulphuric and acetic acids. From the two 
latter, it is precipitated by water. Alms recommends it in 
small doses as an efficacious remedy in intermittent fever. 

BfyaHne^ ( Berzelius Jahresberieht^ 1834, 319.)— Wiggers 
has extracted a principle from the tecak^cormOumf which 
he terms ergotme. The ei^ot of rye is treated with ether 
and alcohol, and the solution evaporated. The ergotine 
remains in the form of a reddish brown powder. By heat- 
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ing it giveg a peculiar smell, and tastes aranaUe and bitter, 
it is neatial^ insoluble in water and etfaer» soluble in alco* 
bol, from wfaieh solution it is precipitated by water in 
reddish brown flocks. By chlorine it is bleached. By 

sulphuric acid dissolved, and again precipitated by water. 
Caustic potash, but not carbonate of potaah, dissolves it. 
It is decomposed by nitric acid, but the product is nether 
oxalic nor mucic acids. 

Cerine Ceraine muJ Myricine. — Ettling ( Ann. der Phar- 
made, ii. 266.) obtained cerine from wax by alcohol. It 
was crystalline, colourless, and consisted of, Carbon 78*862. 
Hydrogen 13*488. Oxygen 7'647. From the cerine, ce- 
raine was formed by drying and pulverizing the mass, 
treating the margaric salt with alcohol, and afterwards the 
residue with water, and then boiling in dilute muriatic acid, 
evaporating to dryness, boiling in alcohol and allowing 
ciystals to form by cooling. The crystals melted on the 
dand bath to free them from moisture yielded, Carbon 
80-44, Hydrogen 13-75. Oxyijen 6*81. 

Myricine, or the portion of wax insoluble in alcohol of 
0*833 was dissolved in boiliiii^^ absolute alcohol ; after cool- 
ing, the product deposited was melted and analyzed. It 
gave Carbon 80*01. Hydrogen 13*86. Oxygen 6*14. 

Principle in Sane^paTiUcu — According to Thubery a cry- 
stalline substance exists in the sarsaparilla root which is 
taken up by alcohol. 10 pounds of the root contain 3 oz« 
1 dr. of the substance which is colourless and tastless, soluble 
in alcohol and water. On charcoal it bums with the smell 
of benzoin. 

Struthiin^ (Jaehreshericht, 1834, 316.)— Bley has obtained 

from the root of the gyjpsophila strutMum, commonly termed 
radix saponariae levanticae, a substance whicli he terms 
Striithiin. The bruised root was freed from oily matter by • 
etlier, and afterwards digested in absolute alcohol This 
solution was distilled m tho water-bath till the liquid 
amounted to a small quantity, and was then ev;i|io] at(.Ml in 
the air. By cooling, struthiin was deposited in white 
flocks, which, when dry, form in yellow pieces. Struthiin 
is destitute of smell, has a sweetish, mucus taste. It is not 
volatile, but is inflammable, and bums with flame. It is 
solnble in water, which it makes frothy like a solution of 
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soap. It is insoluble both in hot and oold absolnte alooholy 
but somewhat soluble in alcohol containing water, insoluble 
in ether. It is decomposed by hot sulphuric acid, but is 
not dissolved by muriatic acid. The root contains | per 

cent, of striUhiin. 

Eight months after the experiments of Bley were made, 
M. Bussy published an analysis of the same root, and 
termed the principle aaponiny which he ibund to consist of 

Carbon . . • 51' 
Hydrogen. . . 7*4 
Oxygen . . . 41*6 

100-0 

but he observes that this^is merely to be considered an 
approximation. 

Various Vegetable suhsianeeif {Ann. de Chim. i. 197.)— 
Pellctier has analyzed a number of vegetable substances, 
and obtained the subsequent results - 

Carbon. Hydrogen. Oxygen. 

1. Oily matter of opium . 72*39 11 82 15-78 

2. Caoutchouc of opium . 87 89 12- 11 — 

3. Santaline 75 03 6 37 18-60 

4. Olivile 63*84 8*06 28-10 

6. SareocolUne, Azote. 57*16 8*34 34*51 

6. Piperine 4*51 70*51 6*80 18*28 

1. The oily part of opium which remains afler the evapo- 
ration of the ether solution, is mixed with nareotin and 
caoutchouc. From the latter it may be separated by 
alcohol, and from the former by muriatic add. 

3. Constitutes the colouring matter of sandal wood. 

4. ' The sap of the Poenea mucronata produces sarcocoll, 
and from the latter the sarcocoUine was extracted, first by 
heating it with ether, and tlien with absohite alcoho]. 

Benzine, — ^When b6nzoate of lime is subjected to distilla- 
tion at a temperature of 300°, (572° F.) a brown oily matter, 
denser than water, comes over, and carbonate of lime re- 
mains. If this oil be distilled on the sand bath, a limpid 
oil passes over, which is lighter than water, and possesses 
the smell of bitter almonds, and boils at 82°, (179'' F.) By 
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continuing the process water is produced, and a second oil, 
which boils about 250°, (482° F.) 

1 . It holds in solution a third substance, which has a 
white colour, and erystalline stroctiue. It is naphthaline* 
The oil, at 20^, assumes the iqipearance of an emulsion, and 
is tenned by Peligot bensone, in oonformity with acetone 
and maigarone. Benzone oonsiats of 

Carbon . . . 86*5 
Hydrogen . . 6'4 
Oxygen . . .8*1 

1000 

It is a thick oil, coloiulesii when pure, hut ij;ciierally pos- 
sesses an am her tint, with a slightly empyiruTrratic smell, 
and it is lighter than water. It is not attacked by nitric 
acid and potash, but is decomposed by sulphuric acid. 

2. The naphthaline is perfectly white, fuses at 78% 
(172° F.), boils at 210°, (410^ F.), and consiste of 

Carbon . . . 93*86 
Hydrogen 6-14 

100 00 

3. The oil procured by the gentle distillation is colour- 
less, lighter than water, boils at 82° (i7U° F.) and possesses 
an aromatic smell. It consists of 

Carbon . *. . 92*45 
Hydrogen. . . 7*55 

100 00 

and is therefore a bicarbnret of hydrogen. 

Peligot eonceiTes, however, that if the decomposition of 
the benaoate of lime oonld be effected at a moderate tem- 
perature, nothing hut benzone would he produced, and 
earhonate of lime would remain* The formida for henzoate 
of lime according to the experiments of Wohler and Liehig 
wiUbe: 14 C + 6 H + 40 + C. 

If we take from this an atom of carbonate of lime, we 
have remaining for the composition of benzone, 

13 C + 6 H -h 2 O, (Ann. de Chim., Ivi, 59.) 

Mitsciierlich* has examined the same substance under 

* Po([^. AnnaL zziz. S91. 
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the name of benzine, and considers it the base of benzoic 
acid, which is therefore a combination of benzine and car- 
bonic acid. 

Peiigot states that beiizonc (iistillrd with quick lime 
produces carbonate of lime and naphthaline, and that in 
distilling hydrous benzoic acid with lime in excess, Mcaf^ 
buret of hydrogen is the only product. 

Nitro'henzidey is the name given by Mitseherlich to the 
product of the action of fuming nitric add upon benzine. 
It is a yellowish coloured substance, possessing a sweet 
taste and peculiar smell somewhat between that of bitter 
almonds and oil of cinnamon. Its spec. gray, is 1'209. Its 
boiling point is 416^ At 37^ it begins to solidify, and cry- 
stalline needles are observed. Sulphuric acid decomposes 
it. It detonates when heated with potassium. It is almost 
insoluble in water, and completely so in ether and alcohol. 
Concentrated nitric and sulphuric acids dissolve it easily, 
It consists of 

Carbon . . , 68*53 
Hydrogen. . . 4*08 
Azote .... 11-20 
Oxygen . . . 26*99 

99*80 

Su^hnhheMstde^ is procured by the following process* Ex* 
pose benzine to the action of anhydrous sulphuric acid, or 
acid of Nordhausen until a thick liquid is produced, which 
dissolves complete] y in u little watei". Saturate the acid with 
barytes, and decompose the salt of barytes in solution with 
sulphate of copper ; after evaporation, sometimes cn^«talg 
of the copper salt are obtained, and sometimes sul j)ho-l)eii- 
zoate of copper ; and in addition, a crystalline powder sepa- 
rates when the liquid is reduced to dryness. This substance 
is Tery slightly soluble in water and may be completely 
freed from the acid which it retains by repeated washing 
in the water; but to have it in a state of absolute purify, 
it should be dissolved in ether, the solution filter^, eva^ 
porated, and the resulting crystals subjected to ciystallisa* 
tion. At 212^ it becomes a tran^fiarent colourless liquid, 
and boils at a temperature between the boiling points of 
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mercofy end snlphiir. It is deetbute of tatte and smell. 
Insoluble in alkalies, soluble in aeids, from solutions in 
which it is precipitated by water. With sulphuric acid it 

forms a peculiar acid, which forms a soluble salt with ba- 
r) tes. It suffers no alteration when distilled with nitrate 
. or clilorate of potash. It {h/toiiates with saltpetre at a red 
heat, and also with chlorutti of potash at a very high tem- 
perature. At the ordiiiarv temperatures chlorine and hro- 
mine have no action on it, but at the boiling temperature 
chloride of benzine is formed, and in this way the quantity 
of oxygen contained in it was determined. . It is composed 
of Carbon . . . 66.42 

Hydrogen . • 4*62 
Sulplnir . . , 14*67 
Oxygen . . . 14*49 

100 00* 

Madder is such an ini})ortant article in the art of dye- 
ing, that its }ii o]ier culture and natural history have justly 
attracted the attcjitio?! of cluMiiists, Schluniberger, a Ger- 
man, lias lately published an arcuunt of a series of ex})c'] i- 
ments, which he has made for the purpose of deterniining 
the causes of the diiference between the madder of Alsace, 
and that raised in Avignon, from which he has inferred^ 
that carbonate of lime is indispensable, that, when we 
wish to dye red and Tiolet colours with madder upon 
cotton witii an alum or ircm mordant, if we use Arignon 
madder the addition of lime is in general unnecessary, be* 
cause it naturally contains carbonate of lime, except in a 
iew instances where the plant has been raised on a soil 
containing little calcareous matter ; while the Alsace mad- 
der which contains only h small portion of lime, although 
it can produce as deep a shade as the former, yet does not 
forni permanent a colour ; but when lime has been added, 
the dye is equal to that of Avignon. Besides lime, there 
are several other substances which produce standing colours 
with madder These are in the order of their power, car- 
bonate of lime being the best, phosphate of lime, carbonate 
of magnesia, hydrous protoxide of lead, protoxide of sine, 
carbonate of sine, protoxide of manganese, hydrous per- 

* Aiia« d« Ciiiin* Ivii, 85. 
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oxide ol' manganese, hydrous protoxide of cobalt, acetate of 
lime, and phosphate of cohalt. The Avignon madder loses 
its permanence when treated by acid which dissolves the 
salt of lime. 

M. Robiquety who along with Colin and Logier has 
been paying much attention to the subject, although 
he does not deny the truth of the &ct8 to a certain 
extent, brought forward by the Gennan chemist, ascribes 
them to a different cause* He affimw, that lime is not 
necessary for obtaining permanent madder colours, and. 
indeed, that its presence impedes good dyeing. He has- 
found in madder two colouring matters, aUzarike and pur- 
which vary in their relative proportions, according 
to the nature of the soil, the cultivation, climate, and age 
of the root. In most of the acids, alizarine is insoluble, so 
that when an acid is present, this colour cannot be fixed. 
The Avignon madder contains no free acid, while the Alsace 
madder does, as is apparent from its yellow colour. The 
latter contains much purpuriney and is therefore, better 
fitted than the Avignon madder, for dyeing lake colours, 
the agent necessary being purpurine. A hot solution of 
alum dissolves the purpurine, and does not attack the 
aUzariMf which is remarkable, because, when the latter 
has once combined with alumina, the affinity is yeiy strong. 
Robiquet, infers therefore, from these circumstances, that- 
it is not the same colouring matter which, becomes alter- 
nately fixed or fugitive, according to the presence or absence 
of chalk, but that it is owing to the existence in the madder 
of two distinct colouring matters, one of which, the pur^u^ 
rine is soluble in acids, and can therefore, readily be 
brouglit in contact with the mordant, while the other re- 
quires neutrallization, previous to solution. Rohi(|uet found 
that during boiling, carbonic acid was extracted Irom mad- 
der, which he considers as being either present naturally, 
or as being formed by the alteration of some of the prin- 
ciples during the process. . At a temperature of about 300% 
not only carbonic acid, but acetic acid also, without oil was 
discharged. Robiquet conceives, that the fine colour of 
Turkey red is owing to thecombinationof the two colouring . 
matters, and that the fixation of the purpurine is to be 
ascribed to the oil, (Am. de CSItm. Ivil. 70.) 
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Oil of Wax, — Ettlinc: has examined the oil of wax after 
freeing it from paraifine and marfranc acid. Red oil of wax 
was distilled witli four parts of water to one half. It was 
then digested with potash, which removed a brown matter, 
and afterwards distilled and rectified with muriate of lime. 
It became pale-yellow; sp. gr. 0*7602; boiling point 137^ 
(27B''F.) It consists of 

Carbon . . . 86*635 
Hydrogen . . 14*224 
Oxygen . . . 0*241 

Annakn der Phamuteie, 100*000 

Products of t/t£ decomposition of alcohol, by peroxide of 
mangdnese and sulphuric acid, {Ann. de Pogg. xxviii. 608.) 
C. G. Gmelin announced that when alcohol is distilled with 
peroxide of manganese and sulphuric acid, formic acid was 
formed, but Dbbereiner disputed the fact. M. L. Gmelin, 
to settle the matter, distilled two parts of alcohol with 
four of water, two of sulphuric acid, and two peroxide 
of manganese. He obtained as the product, pure water, 
and a substance possessing the smell of naphtha, containing 
much formic acid, with a little acetic add. When no 
water is added to the alcohol a small quantity of formic 
acid only is formed, and the residuum possessed the smell 
of benzoine. He did not, howerer, detect the presence of 
benzoic acid. 

Pyroxilic Spirit^ by M. S. Leibig, {Journ. de P harm. v. 32.) 
In distillins^ wood vinegar, wood spirit is obtained, which 
strongly resembles alcohol, but is very impure. To purify 
it after rectitication, it is saturated with cliloride of lime, 
which it dissolves, it is then allowed to settle. An empy- 
reumatic oil which it contains, separates and swims on the 
sur&ce. It is distilled a third time, and in order to separate 
the water it is rectified several times over chloride of cal- 
ciam. Pure wood spirit is a colourless fluid with the pene- 
trating smell of ether, possessing the taste of pepper. It 
boils at 140°. Its sp. gr. is 0*804 at 64}^ It bums with a 
blue dim flame. It consists of 

Carbon . . . 0-6382 3 atoms. 

Hydrogen . . 0-1097 6 „ 

Oxygen . . . 0 3510 1 „ 

VOL. I. P 
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aod therefore may be ooneidefed as formed of 

Ether . . . 1 atom. 

OKygen. . . 1 „ 

FantuOwn of Ether ^ {Poggendorff^ xxxi. ^73.>— Mitecher- 
lich, in carefully investigating the formation of ether, has 
observed that sulphuric acid, by its affinity for water, pro- 
duces the compound of one volume of hydrogen gas, and 
one half volume of oxygen gas, forming water. Tt ap])eai s 
also that water passes over with the ether, and that tlio 
sulphuric acid has previously combined with the water. 
Alcohol will not be converted into ether when treated with 
other substances which have a greater affinity for water 
than dilute sulphuric acid. If a concentrated solution of 
the acid is heated with eloohol to the temperature of 140^9 
(262^ F») the point at which ellier is formed, no trace of 
ether can be detected in Ihe liqnid whnah passes over. 
Ether is formed in the production of sulphoTintc acid, hy 
&e action of sulphnric acid on alcohol. When sulpho^ 
vinate of potash is mixed with lime at a temperature above 
200°, (392 F.) sulphuric acid, salts, and alcoliol are formed, 
with some oil of wine. Similar dec<)iH|)()sitioiis and combi- 
nations occur on tlie contact of numerous suhstances, as the 
conversion of a species of sugar into alcohol and car})oni(; 
acid ; the oxidation of alcohol when it is converted into 
acetic acid ; the conversion of starch into sugar, by boiling 
it with sulphuric acid. When combinations of ether with 
acids, as aoetic ether, are treated with caustic potash, 
acetate of potash and alcohol are ^ products. 

CnoMfU, — ^Httbschmami has simpliied the process for 
preparing this substance, which at &st promised to be of so 
much importance both as a medicine and antiseptic. {Ann, 
de CIm. Itu. 106.) He distils tar oil as it is afforded in 
the process for obtaining pyroligneous acid, in a large retort 
with a small portion of sand, in order to increase the num- 
ber of bubbles which are formed during ebullition, and thus 
diminish its violence. What comes over at first, consisting 
of eupion, acetic acid, &c., is laid aside, but whenever a 
liquid l)egiiis to a] j pear which falls drop by drop into the 
receiver, the latter is to be changed, and the distillation 
continued until the mass becomes foamy. The product 
of the distillation is then poured into a vessel with about 
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doable its volume of wttter, to which a suffieient qnftntity of 
iulpharic acid has been added to enable the fluid containing 
the creosote to swim on the inrfiiee. The liquid is then 
boiled for some minutes. After coolinE^, the colourless 

liquid below is separated, and the brown oil is rectified in 
a retort. The product may again be subjected to the same 
treatment witii sulphuric acid and water. The colour is 
still brown, but after being separated from eupion it is 
pale-yellow. 

In order to separate the eupion, the rectified product 
should be dissolved in a solution of caustic potash, according 
to Reichenbach's method. 

The supernatant oil is separated, the ley heated, and 
after cooling, it is conyerted by sulphuric acid into a solu- 
tion of sulphate of potash and creosote, which swims on 
the sui^bee. The latter may be obtained colourless, by 
washing it in water mixed with a slight excess of solution 
of potash, and then distilling it. Hubschmann considers 
that, as an agent in medicine, its powers have been greatly 
overrated, and that the only use which ou^ht to be assigned 
to it in its application for ameliorating the pain of carious 
teeth. 

Picamare, [pix amara] (Schweiffff. Jonr. Ixvii.) — Reichen- 
bach gives this name to a substance obtained from tar-oil, 
which, by repeated distillation, being brought to a sp. gr. 
of 1*08, is mixed with caustic potaah of sp. gr. 1*15, in the 
proportion of 1 part to 8.^ In the course of two days a 
compound of picamare and potash is formed» which may be 
decomposed, and the picamare obtiuned by adds* Creosote 
remains in the mother liquor. Pure picMnare is colourless, 
greasy, with a strong smell, inflammable^ ^od bitter tasted, 
boQing at 120^0, (248^ Fahr.) It is insoluble in 1000 parts 
of water, to which it imparts a bitter taste. It dissolves in 
any proportion in ether, sulphuret of carboif, and petro- 
leum, and does not combine with parattinc and < upion. It 
unites with chlorine, iodine, bromine, phosphorus, sulphur, 
and selenium, and dissolves in sulphuric and nitric acids. 
It crystallizes immediately with all alkalies, even with 
ammonia. 

Paraffins Cpamm affim$. J — When tar from beech wood is 
distilled to dryness, three liquids pass orer into the reeeirer* 

p2 
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in the upper part alighttar-oily in the middle an acid liquid, 
and at the bottom a heavy oil. The latter is to be distilled 
a second time, and when the matter becomes scaly, the 
receiver should be changed, and the heat increased until 
the residue becomes black and thick. In the receiver, 
which Is filled with a yellow vapour, an oily liquid appears, 
in which spangles of paraffine are observed. From this 
liquid, which, if it does not exhibit the characters described, 
must be again distilled, the paraffine may be obtained by 
the following methods :— Mix it with from six to eight times 
its weiu^ht of spirit of wine, (sp. gr. -837.) In a short space 
a thick liquid separates, which must be again washed with 
spirit of the same strength, till it is converted into colour- 
less thin portions, then these are to be dissolved in hot 
absolute alcohol, and the solution allowed to cool. This 
process may be repeated until a snow white precipitate of 
paraffine is obtained. (Pogg, Am*)' 

AKIMAL 8UBBTAN0BB. 

Structure of the Nervefi and Brain, {Pogg. Ann, xxviii. 
463.) — According to Ehrenberg the cerebral mass consists 
of parallel tubes expandin«r in a varicose manner, and con- 
verging lo the base of brain. The brain is a system of 
capillary vessels similar to the nerves. The nerves of sen- 
sation and the sympathetic nerve consist of soft, cerebral, 
medullary matter ; the latter surrounded by nervous tubes. 
These may be termed jointed nerves (nerves of sensation?) 

All other nerves consist of tendinous, cylindrical tubes, 
formed of a peculiar medullary matter, which may be called 
tubular nerves, (nerves of motion?) 

The nervous medullary matter is absent in the brain 
and jointed nerves. 

The structure is the same in man and all vertebrated 
animals. In the inferior vertebrated animals, the soft, 
cerebral matter is observed in small quantity, while the 
tubular substance is abundant. 

In the vascular net of the cortical sul istance of the brain, 
large globules are scattered, which are proportional to the 
globules of the blood. 

By the aid of powerful instruments, Krause has been 
able to observe in the cerebral and nervous substance small 
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fibres, wliicii partly run in a winding manner, parallel 
to each other, and partly cross each other obli(|ni'ly in 
such a way that they can be traced through their cross- 
ings. The first appear especially in the longitudinal clus- 
ters in the base of the brain, the latter in the limits of the 
white and gray subBtaace of the brain. These fibrils have 
generally a diameter of ^ to 4o of a line» but at intervals 
they swell into knots which are ^io in thickness, and consist 
of an eztensiye, tough, transparent substance, soluble in 
water, and of spherical, slightly transparent, white, ner- 
vous globules, which possess a diameter of from to ^ 
being roundish or oblong. In the thin fibrils the globules 
lie in one row, but in the thicker fibres two or more are 
arranged abreast without forming regular rows. In many 
parts of the nervous substance, as in the slices of the cere- 
bral mass, few or no parallel tibres are detected, while 
Grlobnles either of a cylindrical or elliptical form may be 
observed. In the grey matter the globules are heaped to- 
gether, and occasionally may be noticed transverse fibres, 
or their curved oblique courses traced. The knots of the 
fibrils Ehrenberg considered to be bladders. Krause, how- 
ever, concludes that the fibrilli are solid cylinders and not 
tubes, because in the globules magnified 1000 times, he saw 
an outer border of the circuit, and on the cut edges of the 
brain and nerves which contain longitudinal and transverse 
fibrils, and therefore* must be cut through. He never could 
observe light by magnifying to the highest degree, and by 
every possible ciiaiige oi' illumination. 

He considers water an improper medium through which 
to view the globules, because, as in the blood, their form is 
altered by that fluid, and he recommends the fresh serum 
of tiie blood and water holding in solution albumen. 

Professor Ehrenberg, in answer to Krause, states that he 
has made observations with and without water upon the 
nervous substances, and by the aid of an instrument much 
more powerful than that employed by Krause, and has found 
them steady, and still adheres to the opinion that the fibrilli 
are tubes. 

QnMnation of albumeti with met^Utc oxides f albumen, and 
chloride of mercury, by F. Rose. — The precipitate by albu- 
men in a solution of chloride of mercury is soluble in au 
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excess of albmnen, bat insoluble in an excess of chloride 
of mercury. If the pfedpitation is produced bj an excess 
of chloride of mereniy) the solution passing through depo* 
sits hy CTaporation crystals of chloride of merctuyy wlddi 
haye a yellowish colonr,ftoin some dissolved aIlNmien» hnt 
yery inconsiderable in quantity. 

In amiBoaia the moist preinpitate is soloble, but afler 
some time the solution becomes muddy, and is increased by 
the application of heat. " 

In potash the moist precipitate dissolves easily, the solu- 
tion depositing gradually hlack metallic mercury. 

By acetic acid aho tlie precipitate is dissolved, and is not 
altered by boiling. Sulphate of co])per added to the solu- 
tion produces a green, and chloride of iron a yellowish 
brown precipitate. 

According to Bostock, the precipitate is a combination 
of the constituents of muriate of mercury with albomeni 
but Orfila considers it a c<mipound of albumen and chloride 
of mercury, as its solution was coloured Uadt by a free al- 
kali. This, howerer, was no proof, because all organic 
substances which are not volatile, reduce mercury from 
oxide of mercury or solution of chloride of mercury, when 
a free alkali is present. 

From the experiments of F. Rose, it appears that this 
precipitate is not a combination of chloride of mercury with 
albumen, but of albumen with the oxide of mercury. The 
same result took place with tlu^ soriim of the blood. A 
solution of the red matter of the blood yielded with an ex- 
cess of the chloride of mercury a red precipitate, which 
consisted of a combination of the colouring matter with 
oxide of mercury, albumen, and sulphated protoxide of 
copper. 

An excess of a solution of sulphate of copper completely 
precipitates albumen of a green colour, which is dissolved 
by an excess of albumen. Ammonia dissolves the precipi- 
tate, forming a dark blue solution. Potash produces a vio- 
let solution. A solution of carbonate of soda dissolves it 
completely, occasioiiing a violet colour. Potash throws 
down the copper, but in the filtered liquid no sulphuric 
acid can be detected. 

If the precipitate i» heated and disi^olved in nitric acid. 
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no eSbet will be produced on the adetilioa of folplwte of 
berytes. Heiioe» the preeiintate emiiiali of albomen and 

protozlde of copper. In one experiment the percentage of 
o»de was l-69» and in another l-60» affording a yerj unall 
iatnratiiig power to the aUnuncn. The aeraiB of ox hlood 
exhibited the lame af^pearancee. A solution of colonriag 
matter of Uood prodnces with sulphate of copper a flodky 
reddish brown precipitate, which is a compound of the red 
matter uud protoxide of copper, containing 1*901 per cent, 
of oxide. 

Albumen and Chloride of Iron, — By the mixture of the 
solutions of these sflnbRtances a reddish brown precipitate 
is foTOied, which is readily soluble in an excess of ether. 

The moist precipitate dissolves easily in ammonia, and 
potash has the same action. 

Aeetie aeid and solution of sulphate of copper dissolve it 
likewise. In the heated residue of tl|e precipitate witli 
earhoaate of soda, no traoe of chlorine can be detected. In 
this eowhination the percentage of peroxide was in oae trial 
^799, and in a second 2*867. 

AWwmm ami Suipiaie of Zme, — Thb precipitate is white 
and is dissolved by an excess of either constituent. It is 
rery soluble in acetic acid, ammonia, solutions of carbonate 
of soda and sulphate of copper. In the three first solutions 
no trace of sulphuric acid can be detected. Hence, the 
precipitate consists of oxide of zinc and albumen containing 
2*729 per cent, of oxide. 

Albumen combines with many other bases, the most of 
which are soluble both in an excess of albomen and of the 
salts of the base. ( Poggendorff* s Ann.) 

Coimarmg sMtter «f Blood. (N. Jimmaijwr C&mim, iv. 
dl4.)'Heiiibetadt coneeives that as snlphnr forms one of 
the eonstitaents of the hlood, and as iron exists in the 
eolonring matter, the red colour of the blood may proceed 
frcm the presence of the snlpho-cyanate of iron. He states 
that the colour of the blood may be imitated by mixing 
albuiiicu, water of the blood, or milk with hydro-sulphuret 
of cyanogen and u little chloride ot iron. 

Concretions. — Lassaigue fmind an elastic concretion in 
the lungs of a horse to consist oi some i&t and iibrine of 
the blood. 
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He analyzed a tumor from the kidney of a woman, and 
obtuined an aibuuiiuous lit^uid in wiiich ciiolestin was con- 
tained. 

Wipfsrers fouiid a concretion from the uterine portion of 
a woiiuiii s placenta to contain fibrine, with some fat and 
albumen 40* 1646, phosphate of lime with traces of mag- 
nesia 43*6709, carbonate of lime 3'1646» water 7 000. 
( Jowm, de Chim. Medic, viii. 651 .) 

Calculus from the Kidney. — This calculus was found in 
the kidney of a male sulject, which had been brought to a 
disseeting room in Glai^;ow. The qnantilj procured was so 
minute, that the tests which I could apply were more limited 
than could haye been wished in the case of this concretion, 
which appears to haye contained at least traces of zanthic 
oxide. 

Before the blow-pipe it blackens, giving out an odour of 
animal matter, and fuses into a white enamel, very soluble 
in nitric acid. When evaporated to dryness the residue 
has a fine orange colour, and wh^n boiled with water, it 
does not :i{iy)eRr to 1tc disso] vt-d, hut tiuges it of a hyacinth 
colour, which is converted into a lemon yellow by the 
addition of a little nitric acid. Insoluble in caustic am- 
monia. Not sensibly soluble in caustic potash, by which it 
is precipitated from the nitric acid solution, the precipitate 
not being reniissolyed by adding an excess of potash. 

Creatine^ CJowrtudde Chem. Med. yiii. 548.)~Cheyreul 
giyes this name (from ir|««K flesh) to a crystalline sabstance, 
which is obtained by heating with alcohol the eztractiye 
residue which remains after the eyaporation of the solution 
of muscle. A substance remains then mixed with the ex- 
tractive matter, from which it may be separated by crystal- 
lization. It exists in minute quantity in muscle. It is 
colourless, crystallizes like common salt, in cubes, has no 
taste, is neutral, insoluble in alcohol, very soluble in water 
and nitric acid. 

BOTANY. 

Botany of Wermland and Dahkmd, by C. G. Myrin. — 
Dalsland is a small proyince of Sweden, on the west of 
Lake Wener, presenting an undulating surfiMse, and belong- 
ing to the primitiye formations. Wermland lies rather 
north of Lake Wener, and extends as far north -as 6r, 
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gradually narrowing to a poinl* ItB length is UO mileSy 
«iid its greatest breadth 80, but it tapers gradttaUy, and 
towards the northern extremity is only a few miles broad* 
In both provinces the number of plants obserred are of 

Algae 126 

Musci and hepaticae . 197 

- — 322 

Filices • 35 x 

Phanerogamae . • • 521 556 

878 

Those peculiar to Wermland » 35 
CSommon 466 

601 

Peculiar to Dalsland . 65 
Common 466 

621 

The species arranged according to Wahlenberg are in- 
cluded in the following table of natural orders : 



CompositsB. • . 49 
Gramina. . . • 47 
Calamarise. . . 43 
Tripetaloideee ♦ 25 
SenticossB ... 24 
Person atPB . . 24 
Caryophylleae . 23 
HoloraceaB ... 22 
PapilionaceaB . 21 
VerticillataB . . 19 
Amentacese . . 19 
Bicomes. . • . 18 
MultisiliqusB . 16 
Sili(]^uos» • . • 16 
Gmmales ... 16 



UmbellatCB . . 15 

Campanaceae . 12 
Succullentae . . 12 
Orchidcae ... 10 
Stellatfp .... 8 
Columniferae . 8 
Sarnieutacece . 6 
CalycanthemaB 6 
AsperifbliaB . . 6 
Inundatab ... 5 
Dumos®. ... 5 
LuridsB .... 5 
Rotaees • • • . 5 
Pomacett ... 5 



Gentianece. . • 4 

Conifene .... 4 

Coronariae ... 3 

Tricoccae .... 3 

Rhoeadeae ... 3 

A jTirreG^atae ... 3 

ScabridsB • . • • 3 

Aroide«e .... 2 

Spaliiaceae ... 2 

Ensatiu 1 

BepiarisB .... 1 

Tnhilatfls .... 1 

Vepricultt. . . . 1 

Najade» .... I 



The species of phenogainous plants and ferns found in 
these provinces which do not extend to Britain are chiefly 
the followiTii^ : — 

Scirpns iiaiius ; Poa sudetica; Galium trifidum ; Cam- 
panula cervicaria ; Selinum carvifoiia ; Allium angulosum ; 
Ornithogalum minimum; Conyallaria bifolia ; J uncus arti- 
culatus; J. nodulosus; J. supinus ; J. stygius; Polygonum 
biforme; P. minus; Pyrola chlorantha; the P. um beliata 
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Cucalmliis bdteii; Sileiie nipostris ; Aknaerabn; Sedom 
Mramn; Sorbus seudka ; Rosa oollina; Potontina nor?e- 

gica; Tormentilla recta; Anemone hepatica, A. vernalis; 

Geranium Bolun 11 ieum ; Corydalis bulbosa ; Orobus vernus; 
Vicia villosa; Trifulium agrarium, T. hybridinn ; Scorzonera 
liumilis; Filagomontaiia; Neotna repettis ; Calla palustris; 
Carex chordorrhiza ; C. leponna ; C. heleonastes C. loliacea ; 
C. canescens, C. livida; C. globuiaris; Salix limosa; Blecb- 
num gpicant; Onoclea struthioptens; Botrychium rutace- 
um ; Lycopodium miiiidatum*--f KimgL Vet, Acad* Hand* 
1831, 171.) 

Dr. Al Bunge has given a list of about 600 plants collec- 
ted by bim in 1831, prineipally betwasn the fipreat wall of 
China and Pekin, in the Petersbnig Memoirs (ii. 75.) 
Among them we observe many new genera and species, and ' 
likewise a considerable proportion indigenoas to Great 
Britain, as the Ptqwoer rkaea$ ; C^kdulomum mcQus ; CapseUa 
bursa pastoris ; Sisymbrium s&phia ; Lepidiwn rttderale ; 
Itiij)hanu6 rkapliaiiistram ; Medicayo lujjulina and sativa ; 
Pisum sativum ; Pyr us mains ; Epihhivm kirsutum ; Daucus 
carota ; Apium petroselinum ; Pyrethrum parthenium ; Cicho" 
rium intyhtLs; Hyoscyamu^ luyer ; tSolanum ni^frum ; Mentha 
piperita; Giaux maritima, Sj^c. 

Fossil plants in the calcareous green sand of Bkania. — Nilsson 
describes the remains of four dicotyledonous plants in this 
formation. : — 

1. Phyllites (Acer? Cretaceam) folio quinquinenriTvenoso. 

2. Pk^UsUee {Q^t Wahlbeigii) fol oblong yel elliptic 
integenr, subundatis costati Tenosis, raus altemis petiolo 
mediocri. 

3. PAjr^Kto (Aknis 7 Friesii) folosubrotondatoell^ticot 
snbcrenato eostato, venoso, venis altemis frequentioribos. 

4. PAyWi^es (Comptonia ? antiqua) folio sinuato venoso, 
in petioliun fere attenuato, iobis integerrimis Monucutjle- 
doiious. 

6. Cannophyllites septQntrionalis fol laiiccolat i undato 
nervis frequentissimiq e costa paraUele exeiuitibus, et an- 
gulos acutos formantibus. 

6. Cycadites NiUeom fironde pinnata pinnis 5-6 long Im 
lanceolat integerrimis marg subrevolutis ? unnerribus 
canaliculate carinatis e petiolo basi dilatato, oblique unOa- 
teraliter exeuntibus. 
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Cpcadites praccedentes speciei ? Spad linear, elongat sub- 
cylindric squani imbric frnctum superantibus ovat subro- 
tund obtusiuscuiis integer convex, inferior patulis, superior 
adpressis, fructibus inferior, magis explicatis subrotund 
depressis oonyez obtasiBsiinis, arete imbricatifl magnitad 
lends superior, multo minor magisque globosis. 

P^kmiM in the coal formation of Skania. — Abies StemberffH^ 
ramnlis adsoendenti efectis tubercalatu : ibl oonfert tuber- 
cnlis insertis linear, aentiuseal sessil, nninerribns ereeto, 
patentiboB, Tel patent, semipoUicaribus ramnlis paullo an* 
gustioribns* 

Lyeopoe^iei phUgmariformis eanle ereetiusenlo, Ibl inte- 
ger, acutiusciilis, erectopatentibus uninerv'ibus (perexsicca- 
tiunem) transverse lineatis semiamplexicaul, alternis, infe- 
rior reniotioribus oblong lanceolat, superior imbricat oblong 

minoribiis. 

Potamophijllites? Agarethiana, fol lin^rnlato linear ner- 
vosis, integerrimis.^iSi»t^/. VeU Acad Handle 1831, 340. 



Abticlb IV; 

Analysis of Kirwanite, By Robebt D. Thomson, M. D. 

This mineral, to wbich it is proposed to apply the name 
KirwattUe^ inbonour of the late distinguished Irish chemist^ 
is found in the eounty of Antrim, filling amygdaloidal 

cavities in basalt. 

The texture is fibrous ; the fibres diverge from a centre, 
forming green brushes ; opaque ; about tbe hardness of sul- 
phate of lime. Before tbe Itlowpipe per se becomes black, 
and partially fuses. Fuses witli soda, borax, or salt of phos- 
phorus, into a dark brown glass. Sp, gr. 2*941. The com- 
position of the mineral is 

Silica . . . ; . 40-50 
Protoxide of iron • 23-91 

Lime 19-78 

Alumina . . . . 11 41 
Water 4-36 



< 
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which corresponds with 4 akonw Silica' 

1 Lime 

1 Alumina 
1 „ Water. 

Hence, its fonuula is C S + / S + Al + Aq. 

Article V. 

Cheadcal Analysis of WbUdstonite, By ' 
RoBBET D. Thomsok, M. D. 
Thb term WoUasUmite has been applied to a variety of 
minerals. Hauy distinguished the table spar or bisilicate 

of lime by this name. And the same title has been be- 
stowed, it appears, on Ziirlite, which is brought from the 
Capo de Bore, near Rome, and is described by Remoudini, 
in the Memoirs of the Academy of Naphis. 

The Wollastonite of the Castle Hill, Edinburgh, turned 
out on analysis to be Prehnite. The other localities where 
table spar is said to occur, must therefore, be considered 
as doubtful. It would seem proper that the names by 
which these minerals have been recognized, should con- 
tinue to be attached to them, and that the name of Wol- 
laston should be conferred on a distinct species. I haye 
been induced," says Pr. Thomas Thomson, " in oider to 
commemorate the many obligations which mineralogy owes 
to Dr. Wollaston, to apply the term Wollastonite y to a 
mineral which I believe to be new, and wliich has a very 
close relation to the species, which Hauy designated by 
that name," (Edinb. Trans. 1831.) 

The following particulars were ascertained with the 
. assistance of Professor Thomson : — 

The mineral occurs in veins, in a green stone which is 
brought to Glasgow from Kilsyth, and is found abundantly 
on the banks of the Forth and Clyde canal. 

It possesses a white colour with a slight shade of green. 
Texture fibrous, the fibres being arranged in tufts diverg* 
ing from a centre, and thus haying the appearance of im- 
perfect crystallization. The- edges are translucent, and the 
lustre inclines to silky. Fracture splintery, and the frag- 
ments are sharp edged. Hardness intermediate, between 
that of selenite and calcareous spar ; sp. gr. from 2*860 to 
2*8760. Before the blow-pipe it melts with some difficulty 
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into a white enmnel with froathing. With borax it iam 
into a bead, yellow while hot» bat becoming colourless on 
cooling. With salt of phosphorus in excess, it fuses into a 
colourless bead, leaving a skeleton of silica. With carbo- 
nate of soda, it effervesces and fuses into an opaque bead 
with a reddish blue colour. 

25 gr. were twice analyzed, by fusion with carbonate of 
soda and solution in muriatic! acid precipitation by the appro- 
priate re- agents. The sum of the constitutents in one case, 
(consisting in both of silica, lime, magnesia, peroxide of 
iron, alumina and water,) was 22'0r>0 nry., and in a second 
instance, 22*455 gr. It was obvious, therefore, that the 
deficiency was owing to the existence of an alkali as a con- 
stituent of the mineral.' 

10 gr. of the mineral were finely pounded, and intimately 
mixed in a platinum crucible with 50 gr* carbonate of 
harytes, prepared by precipitating the chloride of barium 
by carbonate of ammonia, the chloride of barium having 
previously had a stream of sulphuretted hydrogen passed 
through its solution, to separate the lead which is usually 
mixed with that salt as it is met with in shops. 

The mixture was kept at a red heat for nearly two hours. 
The decomposed mass was then digested in dilute muriatic 
acid. The whole of it dissolved with the exception of the 
silica whicli was thrown on a filter and washed with hot 
water. Carbonate of ammonia, and a little caustic ammonia 
precipitated the remaining constituents and the barytes. 
The liquid from which every thing was separated except 
the alkali was evaporated to dryness, and cautiously ignited 
in a platinum capsule. What remained proved to be chlo- 
ride of sodium. It weighed 1*8 = *72 sodium, which is 
equivalent to '96 soda. The constituents per cent. are,. 

Silica .... 52-744 

Lime .... 31*684 

Soda 9-600 

Magnesia . . . 1*520 

Peroxide of iron . 1*200 

Alumina. .. . . 0*672 

Water . . • . 2 000 



99*420 
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IVoWy we may consider this as equivalent to 

26*37 atoms of ailica 
9' . „ lime 
2*4 »» soda 
«5 9, magnesia 
or, considering a portion of the soda replaced by magnesia, 
we should have nearly 

9 atoms silica 
3 lime 

1 it soda 
equivalent to 3 atoms bisilicate of lime 

1 atom tersilicate of soda, 
and expressed by the symbol 3 C -|- N S"*; or we may 
consider the magnesia replacing the lime, which would 
make the composition of the mineral 

4 atoms bisilicate of lime 

1 atom tersilicate of soda 
V ith the formula, 4 C S« + N S*. Whatever view we 
adopt, we see that the mineral differs essentially from table 
spar, which consists of one atom of lime united to two of 
silica, answering to the Ibrmnla C S*. 



Abticlb VL 
On SpirUs, By Andbbw Steel, M. D. * 

Of all the numerous manufactures which this country 
possesses, and which hare contributed so materially to her 
wealth and inflv^ice, there is scarcely one which has 
attracted less the aitentkm of men of Science, or in which 
the progress of Chemistry has been the means of intro* 
ducittg so little improTemrat, as that of Spirits. Whilst 
others haVe been more or less perfe6ted as the nature and 
properties of the materials employed or products obtained 

* death of this excellent young mm, in December, 18^2, trom disease 
MtttniatMl ift India, deprived 8ei«ice of ft xoo$t promismg support0r» sooietjr of aa 
•sdiUe w^mbtK, and the Editor of an affeetumate friend. In mdor to aoooont 
for some allusions which occur ill lha present article, it is BaoaatMy to observe, 

that it constituted tbe first of a series of pRp*»rs, which he was preparing to draw 
up from origiiidl inveslig^;itioii, when the checquered scRue of life closed OU biin 
for ever. — " jLaevius ht patieatia quicquid corxigere est nefas." 
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ham been move eecnfately deteminedy tbk luui remuned 
nearly atatkmiify. 

Tlie subject is imdombtedly a diffienlt one» from tke tittle 
progress that bis 3ret been made m the developement of 

the laws which regulate the formation and deoompositkm 

of organic substances. Whether we shall ever be able to 
reach this fK)int is questioniii)le ; it can only be ho])ed for 
as the result of an accumulation of facts, ascertained hj 
careful and persevering examination of the processes them- 
selves. 

Hence, it is to be regretted that in place of this, the 
ingenuity of our distillers should have been so ezcliisrrely 
directed to the improrement of their apparatus ; and con- 
siderable as we must allow their success in this way to have 
been, it is highly probable that had the same eipense and 
labour, neither of which have been spared, been directed 
with dil^Tent views* the results would have been still more 
aatisfiwtory. 

The usually received explanation of the nature of the 

process of fermentation itself, on the changes which take 
place during: its pro«^ess is rather the result of theoretical 
reasoning tliau actual experiment. 

Hence, tlio very laws which regulate the manufacture of 
spirits from being founded on data deduced i'nmi these 
theories, prove uncertain in their application and inade- 
quate to their object, and in oonsequence to ensure the 
protection of the fair trader and i«yenne in a case where 
the duly so much exceeds the cost of production, as in thia 
article, our legislators to obviate tlie deficiency, have been 
under the neeessity of imposing checks and regulations of 
the most restrictive kind : obliging the manuflftctnrer to 
fellow a certain routine, and leaving lum but a very limited 
extent of power to attempt alleration or improvement. 

The operation of these laws, therefore, however necessary 
in a revenue point of view, must with justice bear part of 
the odium of the little progress that has been made in im- 
proving this branch of our national industry. 

Not tliat our revenue Boards have been indifferent on the 
subject or unaware of these legal diflPerences, though hitherto 
from the want of more correct principles, the numeroua 
attempts that have been made at improvement, have been 
found productive of but little real advantage. 
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Th€ importance, of the subject wheUier considered as re^ 
gards the interest of the agricaltarist^ the mana&cturer, 
or the revenue, appears at once from the fkets, that in the 

United Kingdom, above twenty-three nullion gallons of 
spirits are annually produced, requiring above one and a third 
million quarters of" grain, the value of which may be esti- 
mated at two and a half million pounds sterling, and yield- 
ing a revenue to the Crown of above five millions per 
annum, exclusive of the malt duty. 

That processes inyolying such vast interests should have 
in this country been so much neglected, is certainly to be 
wondered at. By our continental neighbours the subject 

has been prosecuted with much assiduity. Their not being 
hampered bysuch restrictiye hiws, in addition to the facilities 
affoided in an inrestigBtion of this kind, by the immense 
quantity of grape juice fennented, has enabled them in 
some points decidedly to get the start of.us. Not limited 
to a certain class of materials, beetroot, potatoes, eren the 
potatoe apple and a number of other Tegetable productions, 
are made to yield a quantity of excellent spirit sufficient to 
afioiil a {'air remuneration to the distiller. 

Although our present revenue laws do not allow this 
promiscuous employment of material, we have.no doubt 
that if it could be shown to be advantageous, to permit the 
employment of others than those now sanctioned, or as 
reg^ucds these if any alteration could be suggested by which 
the processes could be shortened or rendered more produc- 
tiye, little difficulty would be experienced in obtaining such 
a modification of the laws as to give encouragement to the: 
improyement of a manufacture of such nationtd importance. 

At present an inquiry of this kind is one of peculiar interest 
from the question of the propriety of the introduction of 
molasses as material into our Breweries and Distilleries, 
having been so lately the subject of a Parliamentary inves- 
tigation, and the very contradictory evidence delivered to 
the committee of the House of Commons, is a sufficient 
proof, if any were wanting, how uncertain the notions of 
%even pnictical men are on this subject. 

Having the results of a considerable number of experi- 
ments ronneoted with the'^^e ])oint8 which we have made at 
ditferent times, a knowledge of which we think will be 

found useful both by the manufacturer and chemist, and at 
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all events may serve to draw the attention of others more 
qualified to the sii])ject ; we hnxe been induced to arrange 
tht ni as In the following papers, and shall in the present, 
as preliniinary^ confine ourselves to the composition of 
spirits of different specific grayities, a fact necessary to be 
accurately ascertained before proceeding to an examination 
of the processes hj which they are produced. 

Various tables of this kind have, indeed, been published in 
the continental periodicals, but bendes differing from each 
other, and being drawn up for temperatures rendering a 
calculation, and that from uncertain data, necessary to re- 
duce them to that usually employed in this country, the 
specific gravities are only given the length of three figures, 
a degree of accuracy scarcely sufiicieut even for practical 
purposes. 

Tiie very elaborate tables of Mr. Gilpin pul)liahed in the 
transactions of the Royal Society for the year 1794, the 
result of four years experimenting, though highly valuable 
in themselves, from the inconvenient form in which they 
are drawn up, and the unfortunate choice of a compound in 
place of pure alcohol as the standard ; the calculations 
necessary in making use of them in practice are tto tedious 
and complicated, as to have rendered them of but yery little 
practical utility. 

From the care and attention bestowed on these experi- 
ment-8, the aceumey of the results can hardly be questioned ; 
hence, any attempts at repetition, on the same extended 
scale at least, and probably with an inferior apparatus, 
would to say the least of it be quite supcrlluous ; a very few 
carefully performed i xpt rimt nts being quite sufficient to 
afford data for re-oalc uUiting the whole of tlu ex|)('rirtients 
if necessary, and arranging them in a really useful form, 
though aveiy small part is all that will be required for our 
present purpose. 

These experiments have merely consisted in making 
mixtures of alcohol and water, and deducing 'from the « 
specific gravity of the compound, the composition of Mr. 
Gilpin*s standard spirit. 

Of the ultimate composition of anhydrous alcohol, the 
number of distinguished chemists who hare made it the 

VOL. I. Q 
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siiljeet of iB¥68tigation, and with results so olosdy agreciag 

leave no doubt of its being a compound of 

1 Atom Olefant gas . . . . 1*76 
1 Atom water 1 125 



2-875 

or at least of Carbon, Hydrc^n and Oxygen in these pro- 
portions. 

For its preparation various processes have been recom- 
mended by different writers. Mixing it with Bubstanoes* 
harisg a powerful affinity £at water, as the diliquesc^t 
salts, and distilling, or hy placing it along with the same 
oalfes, or what is prefisrable, with ^^nick lime in separate 
Teasels under an exhausted receiver. 

It is not a matter of indifference however, which of these 
processes are followed, as the specific gravity of the result- 
ing' alcohol will be foii)j(l to differ J that obtained by ab- 
stracting the water by means of quick-lime, will in ijeneral 
be found heavier than that obtained by distillation from the 
deliqut'scpiit salts, more especially carbonate of potash. 
This has been accounted for by supposing the formation of 
a little ether during the process. 

The real reason we believe to be the presence of a small 
variable quantity of one or more peculiar oils, of which 
every i^ieeimen of commercial spirit that we have had an 
opportunity of examining contains more or less ; the origin 
and nature of which we shall endeavour to asoertain more 
particularly afterwards. 

When carbonate of potash is employed, the greatest part 
of this oily matter is separated, while, by the other process, it 
is allowed to remain ; hencu, the reason of the difference in 
specific gravity ; the correctness of this supposition could 
only be proved by ascertaining the specific gravity of the 
oil itself, the small quantity that we have been able to 
procure has rendered this impracticable, not more indeed 
than to allow us from its properties to decide that it was 
an oil.* 

• It lias often been remarked that when potash or its carbonate is added to 
spirits, uud tiie uiixture allowed to stand for some time, it becomes yellow coloured, 
this, in place of bdng oooamoned bjr the decomposition of the tloobol, we beUev* 
tolieoiilyftteetof tiiepteeeiiMofthealwveiiientiomed^^ < 
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We are, therefore, inclined to give the preference to 
Lowitz's process, thoiiefh even by it the alcohol nhrniiK d is 
not always uniform in its specific gravity. The variation is 
however but trifling. 

When dry carbonate of potash is added to spirits till it is 
BO longer dissolved, but remains dry at the bottom of the 
Tessel, the specific grayity of the residual alcohol after dis* 
tillation, which is necessary to f^ee it from the yellow 
matter and a minute quantity of the carbonate of potash 
which it holds in solution^ is uniform, varying but very 
little, in repeated trials we have made firom *8179 at &f. 

The mean of two experiments with peroxide of copper, 
performed however, with an apparatus too imperfect to give 
more than a mere approximation, gave as its composition : 

Olefiantgas. . . 54-632 7* 
Water .... 45-368 5*813 



100- 

Approaching very nearly 4 atoms of alcohol and 1 of water. 
That this is really the true composition of the spirit ob- 
tained in this way, is still more satisfactorily proved from 

its specific gravity being almost identical with that of the 
mixture of alcohol and w ater made in those proportions. 

The fact we think if correct m ill prove valuable by ena- 
hVui^ clu ijiists to obtain with comparatively little trouble, 
a highly rectiiied alcohol and that of uniform strength, 
from a want of attention to which, and employing alcohol 
of different strengths in their experiments, our knowledge 
of the properties of this important substance is still ex* 
tremely limited. 

It was the determination of this point that induced us to 
make choice of atomic proportions in the experiments, of 
which the following table exhibits the results. 

The alcohol employed was of the specific gravity of '7d460 
at 60°, it contained no trace of oil, nor did it with the nicest 
re-agents afford the least indication of containing carbonate 

If edi yellow coloured alcohol be gently distilled to dryness, the oolimriBg 
matter remains behind, combined with the potash, from which it mny be separated 
by tlie addition of an acid, under the form of a fo-tod oil. The whole of this is 
not, however, abstracted by one process, but by repetition, rejecting the first 
portion diit&ted in each, we at last obtain an alcohol, which suffers no changt 
wlatorer on the addition of potash. 

q2 
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of potash, which has been stated by M. Dubue to be always 

tlie case with alcohol prepared by its means. 

The mixtures were made by weight, well shaken, and 
allowed to stand 24 hours before the specific gravity of the 
mixtures was detenniued. 



Atonus of 


Weight ot" 


Spec. Grav J 
* 




( (maeitranoiL 


Alcohol. 


W«ter. 


Alcohol. 


Water. 


of Mixture. 


Spec. Grav. 
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0 


2-875 




-79460 
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11-5 


1-125 
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8-625 
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•82698 


•81392 


•01206 
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1 


6-76 


M25 


•83843 


•82224 


•01619 
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2-875 


1.126 


•86726 


•84334 


•02392 


1 




2-875 


2-26 


•90420 


•87336 


•03084 
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3 


2-876 


3-375 


•92662 « 


•89373 


•03289 
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4 


2-875 


4-5 


-04118 


•90847 


•03262 
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5 


2-875 


5-625 


•95090 


•91961 


•03130 
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6 


2-875 


G-75 


•95763 


•92833 


•02930 


1 


7 


2-875 


7-875 


•f)r>->43 


•93555 


•02708 


1 


8 


2-875 


9- 


•U(j;397 


•94111 


•02486 


1 


9 


2-875 


10-125 


•96871 


•94593 


•02278 


1 
1 


10 


i 2-876 


11-26 


•97092 


■95002 


•02090 



(To he ccntwued^J 



Abticlb VII. 

a^halyses of books. 

PkUosophieal Ihmgactums for 1834, Part II. 

This portion of the transactions of the Royal Society contains several 
impcntant papers^ especially io the department of electricity. The 
eoDtents are : 

On some Elementary Laws of Electricity. By W- Snow Har- 
ris, F. 11.8. 

On a i^cneral metTiod in Dynamics. By W. R. Hamilton, Esq. 

An investi^tiou of the Ldws which govern the motion of titeam 
Vessels, by P. W. Bah low, Esq. 

On the generation of the Marsupial Animals. By K. Owen, Esu. 

ObsenratioiiB on the structure and functions of tubular and cellnfar 
Polypi and of Afcidic. By Joseph J. Lister, Esq. 

On the nervous system of the Sphynz Ligustri. By 6. New- 
port, Esq. 

Experimental Researches in Electricity^ 8th Series. By M. Fa- 
raday. , 
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On the functionsof same parts of the Brain. By Sir ChaelbbBkll. 

On the repulsive power of Heat. By the Rev. B. Powell. 

On the equilibrium of a mass of Homogeneous Fluid at libertj. 
By James Ivory, Esq. 

Observatious on Torpedo. By John Davy, M. D. 

liemarks in reply to Dr. Daubeuy on the air disengaged from die 
reoent Vdcano. By John Day y» M* I>, 

On the ova of the Oniithorynchus Paniidozus. By R. Owx»> Esq. 

Observations on the motions of Shingle Beaches. By H. R. Pa l- 

MBK, Esq. 

Analysis of the Moira Brine Spring. By A. Urb, M. D. 
Experiments on the Velocity of Electricity, &c By C. Whbat- 
STONK, Esq. 

Meetridiy. — ^Mr, Harris finr the purpose of prosecuting his re- 
seaiches invented a new electrometer, hy the medium of whldi he 
has observed two new laws. 1. A given quantity divided upon two 

perfectly similar conductors, was found to exert upon external bodies 
only a fourth part of the attractive force apparent when disposed upon 
one ot them. 2. When divided upon three perfectly similar con- 
ductors^ the force upon either is only one ninth of the force apparent 
when disposed upon one of them, and so on ; that is, the quantity 
being constant, the force is as the square of tiie surface inversely* or 
the surface being constant as the square of the quantity directly. 
These are illustrated by the following experiment : 

Three or four perfectly similar niKl equal conductors of a cylindri- 
cal form being well insulated, a given quantity of electricity was 
communicated to one of them by means of a charged jar, and the at- 
tractive force measured by the dectrometer. The electrified bodies 
being now reduced to a neutnd state, a second equal quantity was 
again communicated to the same conductor as before, after wluch it 
was caused to touch one of the others so as to divide the charge on 
both. Each conductor was observed to be (M^nnllv charircd ; the force 
however alter making the requisite correction ior lii.stance between 
the attracting bodies amounted only to one fourth of the previous 
force. The results are represented in the following table: 

CoBiwrativc qnaatiur. Force ia itgntt. Dittuice «f attMctinc Fore* tt diattnct 

tvrhen. of m indi. 

1 • ■ • • 30 «•*.*] . • ■ 30^ 

^ « • • • . , « . 1*2') • • /*8 — 

1 . . , . 2+ . . . . 1-28 . . . 3-27-1- 

J . . • . 1+ .... 1-29 . I-Bh- 

2. The author distinguishes three elements peculiar to the condi- 
tions of electrical accumulation. 1. The comparative quanti^ actu- 
ally accumulated. 2. The quantity not sensible to the electrometer. . 

3. The quantity appreciable by the electrometer. 

3. It was supposed by Mr. Singer, that the dimmished intensity 
observable in disposing a given quantity of electricity, is altogether 
referable to the attractive force of the aimosphere,to the influence of 
which the electric particles become more eitensively exposed ; but 
this hypothesis is not corroborated by tiie experiments of Mr. H arris 
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He placed a brass ball about two mcbes in diameter in tbe centre of 
a large receiver, and connected it with an eiectroscoi)e by m«.:iin'^ of 
a hrasfl rod passing right through a collar Exed in a glass plate and 
locket. A quantity of electridty was commmiicated to the ball, airf- 
fuaent to cautie • diveigence of 40^ In the electioscope. Tliis effixt 
was not InflnfiiMed hf vemoving fifiy-nme axtiedis of the air in the 
receiver. 

4. In reference to tbe tmnsmission of elect ricitv between con- 
ductors, it appears that when the attracting farce operating between 
two conductors can overcome tbe atmosplieric pressure, a discharge 
ensues between the nearest points of the opposed surfaces. In these 
]potnts the force appean to become at lenfftjli indefiiuteiy great in re- 
spect of points more remote^ so that the whole qoantlty accomulated 
is finally determined through them. Thus the precise points <^ con- 
tact between two spheres being found, and the spheres subsequently 
separated l)y given distances mcnsnred between these points, it may 
be shewn that the respective qiuuitities requisite to produce a dis- 
charge will vary with tiie distances directly. The distance at which 
electricity can be disdiar^ed in air ctf a giTen density is an accurate 
measure of the comparative quantity contained in a unit of qiaoe« or 
of the tension (by which is to be understood the elastic force of a given 
quantity accumulated in a given space, and is directly as the density 
of the stratum,) and the attractive force discovered by the electrome- 
ter, or the intensity is directly as the square of the quantity ccm- 
tained in a unit ui space. 

5. The eflfect of an atmosphere varying in density and tcmperatttn 
in restraining electrical discharges, is at ndlows : 

1st. The re^»ective quantities requisite to pass a given interval^ 
varied in a simple ratio of the density of the air. When the density 
was one half asgrfat, tbe discharge occurred with one half the quan- 
tity accumulated, that is to say, with one fourth of the attractive 
force indicated by the electrometer. 2nd. The distance through 
which a ^ven accumulation could discharge was found to be in an 
inverse simple ratio of the density of the air» the intensity or free ae- 
tion being constant In air one lialf the density, the discharge 
occurred at twice the distance, or the resistance of air to the passage 
of electricity is as the square of the density directly, and if as the den- 
sity of the air be decreased, the distance between the points of action 
be increased, the electrical accumulation will still remain complete. 

6. Heated air is not as is frequently stated a conductor of electri- 
city, and heat does not facilitate electrical transmission through air 
in any other way than by diminishing us density. Supposing heat 
to be material, it is a non-conduetor of electricity, because the ineor« 
poration of a conducting with a non-conducting substance is found to 
impair the insnhiting power of the latter, as in the case of air charged 
with free \ ijiour, whereas in the intimate union of two non-conduc- 
tors the insulating power remains uerfect. 

7. Sir Humphry Davy has wdl illustrated the efiect of heat in 
^ imparing the emiducttng power of metals, and the same fact has been 

observed by Mr. Christie. Dr. Ritchie, however, has lately brought 
forward an objection ; for, in transmitting electricity over a forked 
iron rodj one of the legs of which be heated to redness, he found 
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that the electricity passed in preference from the heated side rather 
than £rom the cool side. To make this experiment free from objec- 
tion, h would be neeenny to huert tiio heated inn nd in an 
achaiuted leoerrer. th, Ritcbie wbi awiie of 1Mb, Imt eoooeiTei 
that the eflfect of a heated wixe wooH be a Bpecies of electrical eva» 
poration from its surface. His very ingenious paper in the philoso- 
phical transactions has certainly not attracted that attention which it 
deserves. The objection staled to his experiment by Mr* Harrifly 
does not appear to affect the results which he obtained. 

& Volta obeerred that of two plane sudaces equal area^ that 
which baa the greatest extennon has also the greatest eaiiadtj for 
electricity. Mr. Harris has prosecated this fact^ and asoertaraed lihat 
the intensity varies in aa inverse ratio of the perimeter of plates 
which he einployed, varying in shrtpe frot7i a circle through a square 
up to a longpacalkiogram. The fuiiowing illustrates the results : — 

DiMBirSlOm, — ABBA = 75 8QUABB TWCBEB. 



Lengtli. 


breadth. 


Perimeter. 


Intenaity. 


12-5 

25- 

54*5 


6 

3 

1*4 


37 inches. 

m „ 

U2 „ 


6 
3 



The extent of edge has no influence on the intensity. The inten- 
sities of oonduoters are therefore^ it appears, inversely as their peri- 
meters, and the intensity varies in an inverse ratio of the area whon 
the perimeten remain the same, from which, it follows that the 

intensity must vary inversely with those quantities jointly. Of g f^iy tg 
1, intensity^ A, area, perimeter, we have 

Bat supposing the qiisntitj of eLeetridty to vary, then the intensity 
being as the s^uane of the quantity, the formula is 

_ *s 

' AP 

and the capacity of a cnnf!nctor being measured by the quantity of 
electricity it can receive under a given intensity, there ft)Ih)ws « 
I A P, or with a constant intensity, * representing the capacity, we 
dijtain capacity « / 

It appeals that the intensity does not vary in an inverse ratio <^ 
Ihe square of the surface according to the general law, except when 
the areas are so disposed that the iH^ole perimeter (rf the various 

plates is as the re?prctivc surfaces. 

9. The operation of electricity on distant bodies, by induction, is 
quite independent of atmospheric pressure, and is exactly the same in 
vacuo as in air, the attractive furce varying as the squares of the 
renective distances inversely. 

l8L The attractive force exerted between an electrified and a 
neutral uninsulated conductor, is not at all influenced .bj the form 
or disposition of the unopposed portions. 

2(j. The force is as the number of attracting points in operation 
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directly, and as the squares of the respective distances inversely ; 
hence the uttractive force between two parallel plane circles being 
found, the force between any other two nmikr planes will be given. 

Sef. The attractive foice between two unequal circular areas is no 
greater than that between two similar areas each equal to the lesser. 

4ith. The attractive force also of a mere rini:^ and a circular area 
on each other, is no greater than that between two similar rings. 

5//?. The force Ik? t ween a sphere and an opposed spherical segment 
of the same curvature, is no greater than that oi two similar segments^ 
each equal to the given segment. 

It has been much agitated whether electricity can pass throng a 
vacuum, but the fact is^ that as it is impossible to {nnduce such 
absence of matter by artifidaL means, it seems uuneoessaxy to dwell 
upon it. 

The experiments of Harris go to prove that electrical divergence 
is completely independent of atmospheric attraction, and is therefore 
in accordance with the opinion with which he sets out, that electricity 
is a subtle material agent, essentially involved in the constitution of 
ordinary matter. The experiments, howev^, upon which such de- 
ductions can be founded, it is obviou*?, must be conducted with the 
greatest delicacy, and in such cases, absolute certainty is scarcely to 
be looked for. 



The paper of Dr. Faraday constitutes the Eighth Series of his 
researches in electricity, and consists of corrected and extended views 

of the rlifory contained in his Fifth and Seventh Series. The whole 
paper is pregnant with important matter. It has been objected to 
Dr. Faraday's papers on electricity that they are difficult to under- 
stand, in consequence of the new nomenclature which he has intro- 
duced, and perhaps there is reason, in some instances, in similar com- 
plaints, for surely, it is said, when plain Bnglish words can express 
facts or opinions, it is improper to substitute technical expressionSy 
either in science or literature ; and a language which can muster, in 
alphabetical array, seventy-five thousand words, does not stand in 
need of unnecessary innovations. Such obs^rvnti ins, however, do not 
apply in the present instance; because, tlic ucw terius are lew, and 
obviate mudi drcumlocotion. They may, however, be attended to 
with propriety by those who are only entering upon distovery. In 
medione, more especially, it is too obvious that technicalities have 
.served, in many instances, to form cloaks for ignorance and quackery. 

In tiie present series, the author enters upon the investigation of 
the important point whether the supply of electricity is due to 
metallic contact oi^ chemical action. For the purpose of determining 
this point, he took a plate of sine, about ei^t inches long and half 
an inch wide, which was cleaned and bent m the middle to a tifjtit 
angle. A plate of platinum, about three inches long and half an 
mch wide, was fastened to a platinum wire, and the latter bent to 
a riglit angle. These two pieces of metal were arranged together, 
but outside a vessel, and its contents, which consisted of dilute 
sulphuric acid, mingled with a iittic nitric acid. A piece of folded 
bibulous paper, moistened in a solution of iodide of potassium, was 
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placed on the zinc, and was pressed upon by the ends of the platinum 
wire. When under these circumstances^ the plates were dipped into 
' the add of the vessel described, there was an immediate effect at the 
bibalous paper, the iodide being decomposed, and iodine appearing at 
the anode f t. e., against the end of the platinum wire. As long a* 
the lower ends of the plates remained in the acid, the electric curreDt 
continued, am] the r^ecomposition of the iodide proceeded. On re- 
moving the end of tliL- wire from place to place on the paper, the 
effect was evidently wry powerful, and on placing a piece of turmeric 
paper between ^e white paper and zinc, both papers being moistened 
with the solution of iodide ci potassium^ alkidi was evolved at the 
cathode, agaiiut the xinc, in proportion to the evolution of iodine at . 
the anode. Hence, the decomposition was perfectly polar, and 
den'dcdly dependent upon a current of electricity psissing from the 
zinc through the acid to the platinum in the vessel, and h:ick from 
the platinum, through the solution to the zinc at the bibulous paper. 
The fact of the decomposition being produced by the electrical cur- 
rent, was proved bjr the dicamstanoe of the decomposition ceasing 
when the add and its vessel were removed from the plates, and being 
again removed when the contact waa repeated. The same position 
was deduced by var}nng the exporimoTit, amalgamating pieces of 
zinc over the whole surface, and employing dilute sulphuric acid in 
the vessel. The same effects resulted when caustic potash was used 
instead oi acid, and also when brine was substituted. The inferences 
which the author draws axe> let,. That metallic contact is not neces- 
sary for the production of the voltaic current ; 2d,, That a most 
extraordinary mutual relation of chemical affinities of the fluid exists 
which excites the current and the fluid which is decomposed by it. 

The use of metallic contact in a single pair of plates appears evi- 
dent from the experiments. For when an amalgamated zinc plate 
is dipped into dilute sulphuric acid, the force of chemical affinity 
exeited between the metal and the fluid is not suffidently powerful 
to cause senable action at the surfaces of contact, and occasioo the 
decomposition of water by the oxidation of the metal, although it is 
sufficient to produce such a condition of the electridty as would 
produce a t nrrcnt if there was a path open for it. 

Now, the jiresence of a piece of platinum totiehing both the zinc 
and the fluid to be decomposed opens the patii rci^uircd for the elec- 
tridty, becauie only one set of ofjpposing affinities are to he overcome ; 
whereas, when metallic contact is not allowed, two sets of opposing 
Unities must be conquered. Some have considered it impossible to 
decompose bo lii s by IIare*s calorimeter, or WoUaston's powerful 
single pair of ])Iates, but this was owing to their considering the 
decomposition of water a test of the passage of an electric current. 
But the author observed that bodies would differ in facility of decom- 
position by a given electric current, according to the condition and 
intensity of thdr ordinary diemlcal affinities, and he has corroborated 
the fact by new experiments. In employing different fluids to excite 
the action, he procured currents of electricity varying in intensity 
and by consequence in their effects. Dilute sulphuric acid ncting 
upon the ;iinc and platinum plates decomposed iodide of potaetitumf 
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jjrulorhloride of tin, rhlortde of stiver, but water acidulated with 
sulphuric acid, solution of muriatic add, solution of sulphate of 
mdctj iuiied nitre, and the fused chloride and iodide of lead, were 
not aifec ted by a angle pair of j^ies esdtad only by dilute sullihiiric 
mdA, An tlieie subitaiioes wm, however, readily deoompoeed bjr 
adding a little nitric acid to the dilute milphuric acid. It is suffi- 
ciently obvious that the addition of the nitric add opexalied fagr m- 
cr^sing the intensity or power of the current. 

By the reference which is thus made of the intensity of the electric 
current to the intensity of the chemical action, the conclusiuii is 
drawn that by using bodies sudi asfuaed chlorides, sidts, &c., whidi 
naj aet upon the metals with difeent degrees of ftrce, efleots 
would be obtained due to difiemt mUmaldda, which would serve to 
aasiflt in the construction of a scale, so as to supply the means of 
' determining relative degrees of intensity accurately in future re- 
searches. The bodies which have been examined are decompcMed in 
the following order, the first being disunited by the current of the 
lowest intensity. Iodide of potasaum (solution*) Chloride of silver 
(fused.) PMecUoride of &a (iused.) Chkwide of lead (fined.) 
Iodide of lead (fused.) Mumtie add (solutkm.) Water addulaled 
with sulphuric add. 

Another proof that metallic contjict has nothing to do with the 
production of electricity, nnd thiit electricity is only another mode 
of the exertion of chemical forces, is the production of the electric 
spark before the metals are brought in contact, and by the influence 
of puie chemical agency in an ezperineut wbm the spark is ^btaned 
by placiqg in contact a plate of rinc and aplefte of oopper^ aadphing- 
ingthem in dilute sulphuric add. 

The principles which the author endeavours to establish in the 
course of his researches are, that the clectridty of the voltaic pile is 
not dependent either in its origin or its continuance to the contact of 
the metals with each other. It is entirely due to chemical action, 
end b proportionate in its intend^ to the intend^ of the eiBmtiee 
coBOcmed in its pzodoction, and in its quantity to the quantity of 
nutter which has been chemically active during its evolution. The 
production of electricity is a case of chemical action, while electric de- 
composition is simply a prepondei aiK c of one set of chemical affinities 
over another set which are Ics.s powerful. The scource erf the elec- 
tricity exists in the cliemicul action which takes place directly between 
the metal and Uie body with which it combines, and not in 
subsequent action of the substance so produced with the acid present* 
Thus if zinc, pladnum, and muriatic add are employed, the elOD- 
tricity depends upon the affinity of the rinc for the chlorine, and 
circulates in proportion to the number of atoms of the zinc and 
chlorine which unite. But for this direct action upon the metal 
itself, it is essential that the oxygen or other body be in the state of 
combination, and limited to die state of an electrolyte, that is a 
body which is decomposed when the electric current is transmitted 
dnough it. 

Some bodies there are which are capable of exerting chemical 
action upon the metals which are not electrolytic; but Siese must 
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be chosen from arnong the metals ; charcoal :tlso miswers. No elec- 
tric current is however induced by these means. An electrolyte is 
always a compound body, and can act as an electric condnctor only 
when decomposing. Water is the most familiar electrolyte. The 
•tliMtkPD of the sine §m die oxygen ig gmler la the caie flf wMr 
diflii that of the oxygen for ifte bydrogosy but m oomifauuiig with it, 
it tends to throw into circulation a comnt of electricity in a certain 
direction. The sulphuric acid used in the voltaic circuit is not capable 
of producin«T^ nny sensible portion of the electricity of the current, 
by its combination with the uxide formed, becmise it forms no part 
of an electrolite, nor in it in relation with any other body present 
in the lolntion which will permit of the mntnal tEUisfer of the per* 
tides, and the coMequeat eoodoetkm of the deetdci^. Now, an 
electrolyte conducts in eoneofucttce ef the mutual action of its 
particles, but the elements cf the water and sulphuric are destitute 
of this relation. This corroborates the statement of Sir H. Davy, 
that no electric current is induced by the combination of acids and 
alkalies. If the acid and l^se be dissolved in water, it is possible 
Aat a Mnall portion <ji dectricity, proceeding ftem chemical actbn, 
mj he oondueted hgr the water without decomposition, hut the 
uantity will bear no proportion to the equifalents of chemical force, 
f a hydrogen acid he used, then a current may be induced by the 
chemical action of the add on the baie« £ar both bodies now oct «i 
electrolytes. 

This view of the oxidation of the metal being the cause of the elec- 
trie current^ is proved by the effects of alkaline and sulphuretted solu> 
thrni wfaoi med as condiieton. It cannot he supposed that the aikali 
acts chemicaUy as an acid to theodde fimied, beonseour knowledge 

leads to the conclusion that the oidinary metallic oxides act rather as 

acids to the alkalies. Ammonia as well a?; potash pror^urcd the same 
electric currents. Alkalies seem not to be influenced by the acids, in 
effecting electrical currents, but are superior in force and iu bringing 
a Bietal into what is called the positive state. It is proved by the 
fact that if sine and tin be used, or tin end lead, whaiefer melal is 

Bit into the aUrnli becomes positive, that in the add being negative, 
avy shewed that if iron and copper were plunged into dilute add, 
tfie current passed from the iron through the fluid to the copper. 
In the solution of sulphuret of potash it is reversed. Two experi- 
ments in addition complete the series of proofs of the origin of elec- 
tricity on the voltaic ])iic. A fluid amalgam ot poiassiinii containing 
not more than of that metal was put into pure water, and con_ 
nectcd through the galvanometer with a plate of platinum in the same 
water; a current passed ficom the amalgam to the platinum, which 
must have been owing alone to the oxidation. Again, a plate of dean 
lead and a plate of platinum were placed in pure water, a cunmit 
passed from the lead to the platinum, so intense as to decompose a 
solution of the iodirlc of potassium, when acted upon in the manner 
described at the beginning of the paper. This likewise appears to 
have been an instance of the effect of oxidation. 

An important point to determine is the state of the metals and the 
conductor in a dn^le drenit, before, and at the instant when the 
metallic contact is completed* Dr. Faraday ooncdves it imposdUe 
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to re&ist the idea that the voltaic current which we have seen is de- 
pendent upon oxidation, must be preceded by a state of tension in the 
fluid, and between the fluid and the ziuc, the iirst conset^uence ui the 
affinity of tbe niic for tbe oxygen of tbe wator. He ^eaTOUTed to 
inyeadgate this by traiumittiog a ray of polamed li^t tBrough a 
•olotion of sulphate of soda across the course of the electric current, 
and examined it by an analyzing plate, but though it penetrated 
seven inches, not the slightest trace of action on the ray could be de- 
tected, nor was the efi'ect diflerent when nitrate of lead was substi- 
tuted. A beautiful experiment proves a state of tension acquired by 
the metali and the deetndyte bdbre the electric currentk pfoduoed, 
and before the metals are broufi^t in contact. He took a voltaic ap- 
paratus consisting of a single pair of large platee, namely, a cylinder 
of amalgiimated zinc and a double cylinder of copper, and placed them 
in ajar containing dilute sulphuric acid, so that they could at plea- 
sure be placed in metallic communication by means of a copper 
wire, arranged so as to deposit the ends into two vessels of mercury 
connected with the two plates. As long as the plates were hept sepa- 
rate no action occiined ; hut when connected, a spark (oontiary to 
the common idea) was elicited, and the solution decomposed. Hence, 
it appears that as the electricity is produced by the material action 
of the zinc and water, so these by being brought in contact are placed 
in a state of powerful t i nsion, which, although it did not decompose 
the water, caused a spark U) pass between the zinc and a flt discharger 
when the interval was small enough. The idea which Berzelius has 
broached that the heat and light of combustum are the oonsequenoes 
of the action of chemical affini^^ without the production of an elec> 
trie current, appears to the author to be a mere imagination. 

With regard to the direction of the movement of evolved and com- 
bining bodies, it a})pears tluit if in a voltaic circuit, the activity of 
which is deteniiined by the attraction of zinc for the oxygen of water, 
the zinc move from right to left, then any other cation included in 
the circuit being part of an electrolyte wUl also move in the same 
direction^ and as the oxygen of the water by its natural affinity for 
the zinc^ moves from left to right, so any other body of the same dasa 
with it I. e. any avion w ill follow the same course. 

These stateineins of our author correspond with the general views 
of Davy in liis iiakerian lecture. 

i^To he continued.) 

Article YllL 

SCIEKTIPIC INTELLIGBNCB. 

1. — Mcliom a J^xpcrimcutii on Heat» 

Hoyal Institution Evening Lecture, 23rd of January. 

Dr. Fabaoay commenced the lectures of the season by describing 
and exhibiting the experiments which Melloni, a young Italian 
philosopher now resident at Paris, contrived to ducidate the nature 

of heat. 

The great improvement which he has introduced^ and which bids 
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hoot to enaUe uk soon to develope completely the cause of the pheno- 
mena dependent on the pfesence of this important principle, is the 

adaptatirm of the thcrmo-multii)Her as a delicate indicator of sensible 
beat. Ail the experiments wliirh had been ])reviously made on this 
subject were performed by menns ot Leslie's differential thfrmometer, 
which although com para lively, as to other instruments a delicate 
/>eoiitrivaqce, is surpassed in an infinite d^ree hy the thermo-raulti- 
plier. The moltiplier consists of about od pairs of hen of bismuth 
and antimony ; the dements bdng so extremely delicately ibmed 
that the extremities present a surface of ^ of an inch square. These 
are made to communicate with the multiplier, by means of wires 
leading from the extreme bars. The multiplier consists of a coil of 
silver wire, armed with silk, and having a mairnctic needle sn placed 
in a free space within the centre of the coil, as to enaljle it to oscillate 
readily. Now, it was observed by JVIelloni, that when heat, even 
that the hand, is applied to the pile, a i)owerful effect is produced 
upon the needle of the multiplier, which undergoes an immediate 
declination, and traverses an arc more or less great if the heat is 
constant in a constant interval. It is quite obvious, therefore, that 
this must be a most excellent thcrmoscope, and must be admirably 
adapted to the delicacy which is necessary in experimenting in re- 
ference to heat. Provided, then, with this apparatus, IMclloni set 
about examining accurately the relations of heat and light, a problem 
which pbilosophers have long been endeavouring to elucidate. For 
this purpose, he studied ])ermeahility of heat through different bodies. 
Mariotte concluded, from his experiments, that the heat of a common 
fire does not pass through glass, or at least, in very minute quantity. 
Scheele went further, and decided that not a ray of heat traversed 
glass. Pictet, however, repeated Scheele's experiment, and obtained 
a contrary result. From these observations, and those of Herschel, 
it was infmed that heat does not pass through diaphanous substances, 
with the exception of atmospheric air. Prevost and Ddaroche, by 
ingenious adaptations, proved, however, that heat is transmitted 
directly through glass, independent of its conducting power, and this 
fact has been allowed, with few exceptions, ])y all pliilosophers. 
But although this admission was made, the subject was involved in 
^eat obscurity, and presented an inviting field of inci^uiry to the 
ineennity of Melloni No examination bad been instituted into the 
influence of the state of the surface, of the thickness of the substances 
through which the heat was transmitted, or of their internal struc- 
ture upon permeating heat. These, however, were taken uj) by 
I^Ielloni, and he is still engaged in the prosecution of his researches. 
It is easy to see how the different relative diatbcrmal powers or 
capacities of bodies for transmitting heat could be determined by the 
appamtua of Melloni, for all that was required was to interpoae tlie 
substance whose powers were to be investigated, between a steady 
heat and the voltaic pile, when their capacities would be indicated by 
the rapidity of the action upon the needle. That the heat is actually 
transmitted, and does nf)t pass by conduction, is proved by the fact 
that the internal portions of the glass do not instantly become heated, 
which is demonstrated by plat^n^ a glass screen in front of the pile, 
nd intercepting the communication with the source of heat. The 
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posterior siirface of the glass plate would radiate the heat conducted 
from its interior towards the pile if the hypothesis that the hent is 
commanicated by conduction were correct. But this does not uccurj 
and hence^ there is no idten»tive left hat tbe condusion diat lieflt 
peramtei bodies dixeetljr. Heat and IMt agrae> dMonefbn, in thla ' 
p roper ty, that both possess the power of pairing through bodies. It 
18 proper that each should have such a capacity distinguished by 
appropriate name?, until their identity be proved. Melloni terms 
the permeating power of heat through bodies, diathermnl power, 
just as we indicate capacity of bodies to transmit light by the names, 
transparency, opalesence, &c. The diathermal power is subject to 
similar modifications. Heat, howoTer, difos from li^t in this 
respect, that the fadlitj with whidi it is transmitted by difierent 
bodies has no relation to their transparency. 

Thus if we suppose thp rays of a const;int heat to he represented by 
100, the only body which appears but slightly to diminish this when 
interposed as a screen is rock salt, whose diathermal capacity is 92, 
but the quantity of heat Lrau^mitted through a crystal of smoke-co- 
loured quartz will be denoted by 57* and thcough a crystal of alum 
by 12 where the difieience is so very great as to exdte astonishment. 
This and similar facts have induced Melloni to conclude that beat 
and light are distinct; but in thb opinion Dr. Faraday does not 
coincide. 

Melloni has also examined the diathermal relation of colours, and 
has found that their powers are in the following order: violet 53, 
yellowidiced 53, purple red 51, bright red 47, pale violet 45^ orange 
ted 44, dear blue 42, deep ydlow bright yellow 34, golden yd- 
low 33, dark blue 3S> apple green 26, mineral green 23, very deep 
blue 19. Hence, we see that the mineral relations of the colours to 
their heating power is so complctclv altcrerl that the violet ray which 
in the spectrum possesses temperature 20 or 30 times below that of the 
red ray, observes here a higher temperature, but the result seems mo- 
dified as oocors y/k&k. H^ht by the nature of the power employed, to 
illustrate the comparative experiments* 

Dr. Faraday exhibited many of the experiments which IMelloni 
has described in his papers, especially in reference to the diathermal 
properties of rock salt, glass, alum, with screens of which substances 
he had been supplied. The absorptive power of different colours, in 
relation to the solar spectrum was well illustrated by means of the oxy- 
hydrogen blowpipe. The contrivance of passing the decomposed ray 
thxDUg^ a volume of disengaged ammonia had a happy effect, the co» 
lours of the spectrum being as it were made to float in the air. 

He likewise exhibited the method of polariring light by means 
of tourmaline, by which fanciful figures are formed, and light 
transmitted or withheld by merely altering the relative position 
of the screens properly adapted. 

Dr. Faraday directed the attention of the meeting to a fine bust 
of Mr« F^iller by Chantry, and observed that the title engmved on it 
was a sufficient eulogium : " John Fuller, who gave £10,000 for the 
encouragement of Soenoe in the Royal Institution." A fine painting 
of Earl Spencer was exposed for the first time in the library , where 
also several ingenious models and casts, and several specimens of litho- 
graphic printing from zinc plates attracted notice. 
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\\. — Microscopnl Objects. 

Mr. Andrew Pritchard^ Pickett Street, Strand, has juBt pubUsked 
a melul little work ftriuoli poioiii m ttke aa inlerest in maiimnc 
die beeuties of the niimte works of nelaie. It contaias a list of £000 
microscopic objects, and is intended to serve as a guide for lebcting 
and labeUing subjects of natural history', botany and Tninpralogy. Some 
^od observations are pre6xed in reference to niountiog niicroscopical 
sut^ectflj with r^narka cxu the circulation of animals and plants. 

UJ.—lsuiglfiss. 

From the cxperinu nts made by Mr. Smith in the United States, it 
appears that the intestines of the iish the gaduH merlu<xiu8 furnish 
the purest spedes of isinelass, ( Joum, de Pkarm*^ zz. 503.) not 
inferior to that obtained nom llie stuigeon. The swimming bladder 
of this fish is larger than that of other species of the same family. 
It is cut out and washed with pure water, and then dried in the 
sun. When partially dry it is pressed between wooden rollers as 
thin as paper. The long stripes of i:;inglass which are met with in 
commerce, are the intestines of the gadu^ vwrrhna, 

IV. — Prize of the Imperial Academy of Sciences of 
St. PetersburOy for 1836. 
For a ooonderable period it has been known that in some insects, 
besides the abdominal nervous system, there exists another very deli^ 

cate serial of nerves, situated on the dorsal portion of these animala* 
Something analogous has been noticed in the class of annelidea, as 
in the leech, Sec. Tliis system deserves attention, because it seems 
to hear some ret< inblnnce to the sympathetic nerve in vertebrated 
aniiiials. The ^Veademy proposes for the subject of the prize for the 
ensuing year, " Researches upon the different degrees of develope- 
ment of the intestmal nerves in invertebrated ammali^ aeeompanied 
witli exact and deCsiled designs.*' They request attentioii to die 
following points : — 

1. What is the developement of the intestinal nervous system in 
those classes of invertebrate animals where it has been observed? 
(especially tenthredinates, ichncumones, and some sections of hemi- 
pipterous and dipterous insects. ) 

2. Can a system of intestinal nerves be demonstrated in any inveri* 
tebrated animals besides those in which they have been already found? 

3. Can the different forms of the system of intestinal nerves he 
reduced to certain general types ? 

4 Do these general types agree with established classiiicatum^ or 
do the intestinal nerves follow a peculiar deveiopi ment ? 

5. What relations subsist between the intestinal i^ysteiu of ner\'es 
and the reat of the nervous system, in refiarenoe to ramification and 
sise? 

0. What reasons can be alleged for or against the analogy which 
exists between this nervous System and the sympathetic nerve in 

superior animals ? 

The academy will grant a prize of 200 ducats to the person who 
shidl resolve this (question ; but in case none of the essays sent are 
completely satis&ctoxy^ the author of the best of these will receive 
according to the extent and importance of his workj an encouiaging 
prize of 100 or 50 ducats. 

The memoirs cannot be received after tlie 1st of August 1636L 
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Article I. 

Biogra'phical Account of M. Desfontaines. By Aug-Pyr De 
Candolle. {Ah'idged from the Arm, des Scien, Naturelles, 
March 1834.) 

Bjskb Loviohb DBSFOMTAiNtaB was bom at Tremblay, in 

the department Ille-et-Vilaine, in Brittany, a town dis- 
tiiiguished as being the birth-place of the anatomist Berlin. 
His birth-day it is impossibie to ascertain, as the registers 
of Tremblay were destroyed during the revolution. He 
was himself of opinion, that he first saw the light towards 
the end of 1751, or beginning of 1752. His father, though 
poor, exerted himself for the purpose of giving him as good 
an education as possible, and sent him to school in his native 
town^ where he learned a little Latin. The master also 
endeavoured to form his morals^ but treated him in the 
harshest manner, reprimanding and punishing him for 
the slightest &ults, and grating his ears with the dis- 
couraging cry that he was good for nothing. One day he 
was threatened with seyerc punishment for having taken 
some apples from a garden, and in order to esca})e from his 
master, made his escape by a window and fled to his father's 
house. What was the ciiibarrassment then of his family? 
What sliall we do, they exclaimed, with this refractory boy 
who resists all chastisement and is fit for nothing? His 
father, persuaded by the opinion of the master, and beliey- 
ing that his was not capable of making any progress in 

VOL. X. R 
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his studies^ detenniiied to make him a cabin l3oy. Wli.it 
the causes were which prevented him from following up 
this project are unknown, but it is pr(>>)able that Science, is 
indebted to his maternal interposition for one of her most 
distinguished supporters. It was determined, however, 
that another opportunity should be affbrded him of acquir- ^ 
ing knowledge, and the little apple stealer was sent to the 
- College of Rennes. * 

The young scholar was at first impressed wifh the idea 
which had been so often repeated to iiiui by his first master, 
of his being destitute of intellectual capacity, that he could 
scarce persuade himself of the contrary. He distinguished 
himself, however, in some of his first tasks ; received praise 
for his success ; had new zeal instilled into his miud, and 
at the end of the year carried off several prizes. 

In communicating the good news to his father, he 
requested him to inform Ids first master of his success, 
and to remind him of his prediction that he had no capacity 
for any thing. He continued this innocent spirit of revenge 
at each new victory, and it is remarkable, that he did not 
cease to send similar communications until he was elected 
a Member of the Academy of Sciences. Those who were 
acquainted with Desioniaines could scarcely recognize in 
this anecdote of his youth, that continual modesty which so 
highly characterized liiui. 

In consequence of his succ(!>^ at the College of Rennes, 
Desfontaines was sent to Paris to prosecute the study of 
medicine. He soon attached himself, in preference, to 
botany, and it was in consequence of his devotion to this 
etiirly that the period of his graduation was retarded till 
1 782, in his SOth year. In the course of his medical studies 
he became intimate with Lemonnier, first physician to the 
^ king, and professor of botany to the Jardin des Plantes* 
Lemonnier, although not holding a place among the first 
ranks in Science, greatly contributed to its progress in 
France, by the influence which his situation enabled him to 
exercise with the powerful persons in the state, and the 
employment which lie gave to promising naturalists. 
Commerson, Micbaiix, Lahillardiere, and Desfontaines, 
were indebted for a portion of their success to his patronage. 
Alas! at the Same time, the two last have terminated their 
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mortal career, and history alone remainB to. bear vitaess 
of their labours. * 

Desfontaines became the favourite and intimate friend of 
Lemonnier. Their simple and excellent characters, their 
devotion to science and the investigation of truth, established 
between them a powerful friendship, notwithstanding the 
difference of their ages. It was a similar mildness and 
amiableness of character which united in the bonds of 
friendship Desfontaines with Malesherbes, Duhamel, 
DenainYillierB, Fougeroux, and others. Desfontaines was 
also encouraged by M. Antoine Laurent de Jussieu, who 
WB/A some years older than himself, and who had succeeded 
hi^unele Bernard in the professorship of the Jardin du tUn. 
In 1783 he was made a Member of the Academy of Sciences. 
This title, which is so justly honourable, was deserved by 
his Memoirs on Tithonia and Ailantus, and upon the Irrita- 
bility of the Sexual Organs. Determined not to remain 
idle, he procured the necessary (unds for accomplishing a 
botanical journey, and encouraged by his conutryman 
M. De Kercy, consul at Altriers, lie determineci to inresti- 
gate the coast of Barbary, from the frontiers of Tripoli to 
those of Morocco, viz: the territories of Algiers and Tunis. 
These countries, although so near Europe, had been little 
visited, and had not been examined in a botanical point of 
view, except cursorily, by Dr. Shaw. Desfontaines' plan 
was approved of by the Academy, and on the I^th August 
1783, he departed from Marseilles for Tunis. 

He remained two years in these countries ; visited them 
in their whole extent, from the sea to the summits of 
Mount Atlas, and even examined the narrow strip of land 
which lies to the south of this ridtre, and hetween it and 
tlie desert of Sahara. His examination of these govern- 
ments was facilitated by the protection of the French consul, 
and by the kindness with which lie iii spired the Deys. He" 
. had permission to visit the whole country, under the care 
of an armed Turk. Although he felt the advantsge of this 

* Jaeq Jd Hmloii de LahiUaidieM, was bora at Jdmgoa, in 1755, and died 
at Pans, Stii Jannaiy 1834, fifty<4]ireo di^ after his intimate fiiend DeaAntaines. 

He travelled in Syria under the patronge of T^emonnier, aadaocQB^pnied Entrecas- 
teaux in his search for La Ferouse. lie h;i 1 j ublished fire portions of his work 
on tlie Plants of Syria ; a Vovnfj^e round the World ; two volumes oa the Plants 
of New MoUand, and New Caledonia, besides some Memoirs. 

2b 
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protection, he was in constant uneasinefss lest the slightest 
insult otiered by a Moor should be resented by his eruard, 
whose brutality inspired him with horror. Very ditierent 
was the character of the ignorant and barbarous priuces of 
these kingdoms, who administered justice to their suhjects 
in an equitable though rude manner. 

During the two years of his residence in Barbary, Des- 
fontaines laboured without ceasing. Strong and vigorous 
in his constitution, sober in his habits, actiye in inrestigat- 
ing every subject which came under his notice, he studied 
ardently the botany of this country, and although half a 
century has elapsed since he left it, scarce a single plant 
iids been discovered which had escaped Lis searching eye. 

He turned his attention also to the study of animals. 
His fine collection of insects, deposited in the Museum of 
Natural History, furnished Fabricius and Latreille with 
several new species; and in 1787, he published a memoir 
describing several new species of birds which he found on 
the coast of Barbary* He studied also antiquities, and 
wrote several papers on ancient geography and ancient 
monuments. His Memoirs on the Lotos of Lybia, which 
supported the Lotophagi ; that upon the acorns of Athui» 
and one on the economical uses of dates, are proo& of his 
daiHiical knowledge, and of the critical acumen with which 
he exercised it. 

During his residence in Barbary, he formed a friendship 
with two botanists who visited that country with similar 
views to his own, whicli death ahme teniiinated. These 
were M . M . MR rtln Vahl, prof ( ssor of botany at Copenhagen, 
who has acquired great celebrity as an accurate botanist, 
and M. Poiret, who has published on Barbary, and reserved 
the account of some of his labours for the Encychpedie 3fe- 
thodiqiu. Connexions thus formed amid toil and danger, 
are much more indelible than friendships contracted amid 
the haunts of civilisation. De CandoUe makes this remark, 
from having often heard these old men relate with energy 
and pleasure the recollections of this active period of 
their lives. 

On his return to Paris in 1785, Desfontaines found 

Lemoiuiier as friendly as ever, who at this time had almost 
engaged him in the unfortunate expedition of La Perouse ; 
when illness prevented the intended project from being 
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carried into effect. His protector then used his inflnenee 
to hare him appointed his successor, with the intention 

himself of resigning the situation which he hehi of Professor 
of Botany in the Jardin dii Roi. This establishment was 
then nnder the direction of Bution, wlio joined to his su- 
perior talents an overbearinc^ manner, as is well known. He 
possessed ex officio the patronage of the professorships, and 
M. Lemonnier was afraid if he resigned, that a stranger 
would be appointed in his place. He represented the matter 
to Baffon, but although they were on intimate terms, no 
answer coold be obtained except, Let M, Lmonmtr give 
m kU regignaHon and IshaU exereUe the powers of my offinse**^ 
After hesitating for a considerable time, Lemonnier, how- 
ever, thought he could understand the intention of Buffon« 
and resigned his sitnation without receiving any assurance 
from Buffon. For two days no answer was received from 
■ Buffon ; but at the expiration of that time he nominated 
Desfoutaines, giving him to understiuid that he did so, not 
for the sake of his patron but from his own free will. Thus, 
in 1786, Desfontaines found liiinself in a sitnation exactly 
suited to his taste. From this period he continued to receive 
new honours from the learned and from government ; being 
one of the first named for the formation of the institute; 
elected by his associates to the chair of the Academy of 
Sciences, and Administrator to the Museum. He was ap- 
pointed a Knight of the Legion of Honour, and nominated 
professor of Botany to the Faculty of Sciences of Paris. 

The cares and duties in which he was thus engaged pre- 
vented him firom drawing up the result of his labours in 
Barbary. Louis XVI, who had taken a great interest in 
this expedition from the ULCoant which his physician liaJ 
^ven him, expressed a dtisire to peruse his manuscripts, 
and Lemonnier requested his friend to entrust hisjouruals 
to him, in order that the king might road them. 

These journals were unfortunately mis-laid, and as he 
pcMsessed no regular copy of them, all this portion of his 
travels which did not consist of collections was completely 
lost. A few fragments retained by him, containing an im- 
perfect account of the first part of his travels, were pub- 
lished by Lalande in 1784, in the Jowmal des Swoons. This 
aecident discouraged Desfoutaines, and it was not till near 
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the close oi his career, and when the ox[)L(litic>ii to Aigiers 
attracted attention to. that country, that he yielded to the 
DBqu^iet of Walkenaer to admit of the pablioation of liis 

■MUlUMEipta. 

These fragments appeared in 18dO» in the Nouvdim An' 
nabBs clef Vvfagu (toI. zri, zvii.) bat their aoihor took no 
j^art in the pnblieation, and often regretted that a pnblioation 
of his should hare been presented to the public, written in 
such a carelefie stjrle and to disfigured with typographioal 
errors. 

Desfontaines being thus prevented from writing a his- 
torical account of his travels, devoted his time eutirely to 
botany; bestowing nnieh pains on the nomenclature of the 
plants of the p^arden and on his botanical course. In the 
latter, he developed the principles of vegetable physiulogy. 

His manner was simple and clear, withont any pretension, 
and till the last his lectures were flocked to. Extracts from 
these have been published in the first volume of the Decade 
PkUotophique, and re-printed in the AnncUes d* Usteri. At 
this period of his life, being occupied with the study of the 
plants of Barbary, he presented to the Academy several 
descriptive memoirs which were published either in his 
Memoirs, in the Journal of Fourcroy, or in the Actes la 
Sdciete d* histoire Naturelle. 

During the bloody period of the revolution, Desfontaines 
remained shut up in the Jardin des plantes, engaged with 
the description of his lierbarium, visiting such men of science 
as were cruelly put in prison, and encouraging those who 
required it. At his eminent peril he visited M. Ramond 
while in confinement. M . Lheritier being basely imprisoned 
and threatened with death, Desfontaines with his friend 
Thonin exerted himself to procure hia pardon. They ob- 
tained a- suspension of the Sentraoe under the pretext that 
Lheritier was about to publish the collections of M. Dom- 
bey, and thus saved his life. Such eonduet.at that eventful 
period* itavst be characterized as a proof of the strongest 
friendship and of great courage, and is the more praise- 
worthy when the natural timidity of Desfontaines is taken 
into consideration ; a timidity, however, which arose from 
an excess of modesty and distrust in liiniself. 
On the accession of the calm which succeeded the &tunu» 



Digitized by Google 



1986.] If. DtrfmOaimu. ^7 

of the revolution, Desfoiifaines appeared at the opening of 
the Institute witli a work of the first description. His 
residence in Barbary had given him an opportunity of seeii^ 
much of the date tree, and his attention had thus been 
oaUed to the study of tiie palm tribe. He had written on 
Ibis flnb|eet gome notes to M* Danbenton^ wbo had made 
use of them in his memoir upon the organisation of wood, 
and had presented a paper upon the subjeet to the Academy 
in 1700. 

New reflections, and the comparison of a number of trees 

had extended his ideas, and enabled liini to comprehend 
the intimate relation which exists between the structure 
of the trunk anti tiiat of the organs of the seed, upon 
which the basis of the natural classification was placed. 
In 179<j, he presented a memoir upon the organization of 
monocotyledonous plants, which was received with the 
greatest praise by botanists, and placed Desfontaines in< 
the highest rank of science. This memoir showed the 
great differences whi<^ exist in the structure and the mode 
of increase of the two great classes of Phanerogamous 
vegetables of which, one has ^e conical trunk increasing 
by the addition of new layers on the exterior of the ligneous 
matter, and the other the cylindrical trunk deprired of 
true bark, and increasing by fibres, of which the youngest 
are on tiie centre and the oldest on the sides. This me- 
moir confirmed their division l)v characters of the first 
order, opened a new field to anatomists and classifiers, and 
although a period of forty years has ehi]>sed, still continues 
to be the basis of the principal botanical works, the key 
of the natural method of vegetable organogra^y. The 
author, astonished at his own triumph, appears to have 
obnndered that he had produced too great a revolution in 
ihe science, and left to others the devdopement of the con- 
sequences of his discovery, a fiict which proves that with 
superior talents there must be united a certain firmness of 
character, in order to produce the proper consequences from 
a discovery. 

From the period of his return from Barbary, Desfontaines 
was constantly employed iii studying, describing, and 
drawinc^ the plants which he had collected ; and in 1798, he 
began to publish the result of his labours, under the name 
of Flore AtlalUi^, This work created a new era in botany. 
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and has continued to be ruiked ameng the moat talented 
and daaaical works. It was whmk he was finiahiiig this 
work that De CandoUe became acqoaintedwith hmi« Des- 
fontaines pennitted hhn to work with him, furnished him 

with the means for extending his knowledp^e, >jruided him 
by his advice in the method of observing the cfiaracters of 
plant.-i', and treattd him with the tender feelings of a faiher. 
Most of those who have obtained a scientific name in France, 
during the present century, can boast of a shnilar intimacy. 

M. M. De Mirbel, and Adr. de Jussieu have expressed 
their gratitude in their eulogium upon him. When he had 
completed this great work he directed his strenuous atten- 
tion to the garden, in reference to its management, and t^e 
nomenclature of the plants, and even in his old age he was 
to be seen carrying books, and his herbarium, for the, pur- 
pose of correcting errors which had been committed during 
the sowing and transplanting of the plants* Neither the 
heat of the sun nor the inclemency of the season repressed 
his zeal in the discharge of his duty. He published three 
editions of a catalogue iii 1804, 1815, and 1829. 

The establisliment of the Annates des Jluscuu/, afforded 
him an oppurtuiiity of describing the new plants which 
flowered in the garden. From 18()'2 to 1807 he wrote those 
notices in this work "which have contributed so much to 
Science, and in 1807 and 1808, he published the beautiM 
plates of Aubriet, who had accompanied Tournefort, repre- 
senting the plants of the east. This work testified the 
great esteem which Desfontaines entertained for the memory 
of Tournefort, and served to remove a number of miscon- 
ceptions which botanists had Mien into with regard to the 
discoveries of this traveller. 

During two or three years, in conjunction with De Can- 
dolle, he published a portion of a work containing abridged 
descriptions of plants cultivated in the Jardin des Plantes, 
but the labour was so great that the intention of completing 
it wm given up. In 1809, he published liis Jiistoire des 
Arbres et Arhrisseatix, containing an account of those trees 
and shrubs which may be cultivated in France. Its tendency 
was practical, and he was assisted in it by M. Deleuze« 
After the completion of these works Desfontaines began to 
feel a degree of rnnui, for he had never possessed any taste 
for the world. During the revolution he was in the habit 
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of repairing every ev( niiig to the Society of his friend 
M. Thonin, with wiioiii lie spent many agreeable hours, in 
company with the painter Van Spaendonck, and the geolo- 
gist Faugas de St. Fond. His sister aka occasionally yisited 
him, when alie was able to Itare her native Brittany. In 
these circumstances, having met with a young- woman, 
without lortnne it is trae» but of an open ondagreeitUe 
character, he married her at the age of 63 yean; This 
union commenced under happy auspices, and his letters at 
that period prove the degree of his happiness. He became 
the father of a daughter, for whom he entertained the 
greatest affection, which was the more felt in consequence 
of his being obliged to sc])!uatc ii ura his wife, by reason of 
a disease induced by a weak and delicate constitution. He 
now occupied his time with the exaniin:itiofi of thelierbaria 
of the museum, and from 1815 to 1822, enriched Science 
with, a description of seventeen new genera of plants, in the 
Memoirs of the Museum* These genera are Pogostemon, 
Chardinia, BicinocarpaSy QymMrhem, AneylanthoSf HeUro- 
dendron, Mezoneuran^ HeterostemoHy Ledocarpany Micromtha^ 
D^^kradim^ Stifhbadumf Ckamadanewm^ Pohfphaffmo$^ 
AsteranihoSj Gyrostmnm^ Cardylocarpon* He published also 
about the same time new observations upon some known 
genera, as Leucas, Anunana. He continued his zeal in making 
the reports with which he was entrusted by the Academy 
of Sciences, till between his 7Uth and 80th year, at an age 
when most men are anxious for retirement. But his senses 
gradually began to fail him ; his sight especially, which was 
at one time so acute, became weaker, and in his 80th year 
he was threatened with total blindness. Yet, on the 10th 
October 1831, while in this state, he wrote a letter to Be 
Candolle, describing an observation which he had made on 
the fecundation of plants, which, although not new, is not 
without interest. 

It was represented to him that a chance existed of re- 
covering his sight by an operation for cataract. Sometimes 
he felt inclined to believe this, but at other times he remem- 
bered what had been said to his colleague M. Lamarck, ou a 
similar situation, and he derided Ins uwii credulity. Still 
he preserved the cheerfulness of his disposition and the 
benevolence of his heart; umu-ed liimself with his plants, 
and was delighted when he could recognize any of them by 
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the toueh. He also drew up notes for the colonization of 
Ali^iers, a (loint upon which he had been copsudted hy 
government. 

One thought alone distressed him in the piwpeet of 
death, the eiroimiitaiioe of leaving his youag daughter 
without a pMyteetor. Fortunately his nephew* to whom 
be bad acted as a fether, and who is a di^ugnisbed road 
and bridge engbiear» bad imbibed a tender regard for bis 
eou^ ; and Desfontaiaes bad the pleasure of oniting on 
* bbdeath-bed» the two indiiidnals whom be most loved. 
Government provided f&t bis wiib. Thus assured of the 
happiness of his dearest friends, he met death amid suffer- 
ing it is true, but with a serenity aud calmness which 
could not be surpassed. The benevoknce of his c liaracter, 
seemed on this occasion, to increase, and *' I have learned," 
says Jussieu, *' from his death-bed scene to love him still 
more." He recited classical recollections, adapted to his 
situation, testified bis love for those friends who were 
present by tender remarks, sent kind remembrances to 
those wbo were absent, and at last, expired on the 16th of 
Novwber, 1833, aged 61 years. His situation has been 
supplied hf M. Adolphe ^ongniart» a young botanist of 
tbe highest promise. His herbarium of Barbary, he gave 
to tbe Museum, and bis general one has been obtained by 
Webb, a botanist, who will undoubtedly make a good use 
of it. 

M. De Candolle, ^i^ives a list of Desfontaines publications. 
They amount to about 70, including nit'iuoirs and volumes. 
M. De Candolle characterizes Desfontaines as being one of 
the most excellent men that could be met with, as well as 
one of the most distinguished philosophers of his age. 



Article II. 

An Al>stract of some regearchts on the Repulsion produced 
between Bodies by the action of Heat, with additional 
observations. By the Reverend Baden Powell, M.A., 
F.R.S., Savilian Professor of Greometiy, Oxford. 

The curious point to which my attention has been directed, 
m one of those which too generally fail in securing tlio 
attention of philosupiien}, Irom the circumstaace that they 
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Micmg to ada89 of phenomena hardly coming within the 
specific range of any one of the great divisions of Science ; 
or rather, belonging equally to several, are but little con- 
sidered in any. In the " Records of General Science,*' 
however, some account of them may perhaps find a place. 

At the meeting of the British Association at Edinburgh, 
1 gave a short statement o£ the experiments which I had 
made : an aoooimi of them was also read before the Royal 
Society, and is now printed in the Philosophicul Transactions 
for ld^. But a brief outline of their nature and object 
nay not be nnaoeeplafale to jome readera, especiaUj as it 
will be essential to raider intelligible the fiirther observa- 
tions' I wish to add. 

•The expansion of bodies by lieat seems to imply a mutual 
repulsion of their particles ; and it is a question naturally 
suggested, whether such a power of repulsion may not 
generally belong to heat, or be excited by it between 
particles or masses of matter at sensible as well as insensible 
distances. But, iiowever obvious the suggestion of such 
an inquiry, it is of a nature not easy to be pursued or 
decided. 

The subject has been partially investigated by Sig. Libri, 
and by M. M. Fresnel and Saigey ; but their researches do 
not appear to baye been regarded as decisive, and have 
erer been viewed with ooasideable doubt; and they are 
certainly dependant upon experiments of the most extr^ely 
delicate and difficult "kindy. and those of Fresnel confessedly 
left in an incomplete state. 

Recently, the inquiry has been revived by Professor 
Forbes of Ediii])iiro]i, who has referred to the same 
print' i])le to account i'ur the singular phenomena of certain 
vibratioiis uf heated metallic bars, first noticed by Mr. 
Trevelyan, find since ftilly investigated by himself in a 
paper in the JEdinb. Trans, vol. xii. 

In a different form the subject had occupied my attention 
before I was acquainted with Professor Forbes's iuvestigfr> 
tions ; but, on reading his paper, a new interest attached to 
the inquiry, and in pursuing it, I conceive I have obtained 
some results which appear dedsive on a question at once 
of importance in the analogies of physical action, and which 
has hithertobeen regarded as at least involved inconsidemULe 
uncertainty. 

The method I pursued was that of forming Newton's rings. 
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between lenses, and applying heat, wliich would afford a 
simple mode of deciding the question, if there be any 
separation of the ulasses by repulsion, since it would be 
rendered visible by the contmcHon of the rings. As to the 
error which mhjrht arise from the warping of the upper 
glass by the heat, it will be evident, on a little considm- 
tion, that heat applied oatside of either glass will tend, fay 
the chans^e of figure, in eyery case, in the first instance, to 
dimisiisk the angle of eontaet : thai is, if no other cause 
interfere, to make the rings euhr^ without altering the 
centra! tint, until the curvature become equal to that of the 
convex sur&ce. 

I invariably found, however, that from the frU mommt 
the rings regularlg oomtraet^ and the central tint descends in 
the scale till the whole vanishes. There are, however, several 
precautions necessary to be attended to. If the glasses be 
more than very slightly convex, the portion of surface 
throughout, which they approach sufficiently near for the 
repulsion to act, is very small. This may render the total 
effect far too weak to overcome the weight of the upper 
glass, or even its inertia, though placed vertically. With, 
surfaces of such curvature as to give the first bright ring a 
diameter of about 0*3 inch, on placing a red hot poker a 
little above the glasses the effect never failed to be produced. 
Upon the whole, the experiments, though simple in principle, 
certainly require some care ; but with all precautions, and 
after the most careful consideration of all causes which can 
have tended to produce or affect the result, it appears to 
me that the sepai*ation of the glasses through the extremely 
small, but finite and known hpaces, wliose cliauu^cs are 
indicated by the degradation of the tints, can only be liue 
to tlic real action of a repulsive power ^ produced or excited 
betiveen the surfaces of the glasses hi/ the action of heat. 

There are many questions relating to the nature and 
properties of this repulsive power, which are immediately 
suggested, and some of which appear capable of solution by 
variations of the same method. 

The distance at which the repulsive power can act is 
shown, by these experiments, to extend beyond that at 
which the most extreme risible order of Newton's tints is 
formed. But 1 have also reputed the experiment success- 
fully with the colours formed under the base of a prism ' 
placed upon a lens of very small convexity ; and according 
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to the analysis of these colours given by Sir J. Herschel, (on 
Light, 64 1 ,) the diftanee is here about the 1 KXHh of an inch. 

Beyond these very small distances other methods must 
be resorted to. But the certainty of the result within these 
limits perhaps confirmB its probability at greater distances, 
as inferred hf Fresnel and Saigey. 

I tried several experiments on the effects of different 
sorts of surfaces, from which I conceive, though we may 
infer that emteria panbiu^ the better radiating power of the 
surface increases the effect ; yet there are other circum- 
stances which affect the re»ult more powerfully, and these 
seem to he, in sreneral, whatever may tend to the more rapid 
communicatiou of heat. 

This i« still more conspicuous when the rings are formed 
in a thin plate of water between the lenses. The effect is 
here even greater than in air, and we may presume, inde- 
pendent of radiation, . 

. There are several subordinate cireumstaaces attending 
these results- which are deserving of notice. When the 
lenses are in close contact, there is, in all cases, a consi- 
derable attraction opposed to the repulsive power. If the 
central black be formed, it requires a very considerable 
intensity of heat to overcome the attraction, which at that 
minute distance is extremely powerful. 

When the heat is removed the colours return, and the rings 
are gradually restored to the same character as they iiad a,t 
first. This is more remark;tl>h; when sinq)le |)lates ol'glass are 
employed as hefore describinl. Wlicn tiie heat has restored 
the bent glass to a plane figure, on its removal the rings 
return, and consequently, the glass is again bent without 
any fresh pressure, though the force originally applied to 
produce the cnrrature ww veij considerable ; this k pro- 
bably owing, in a great measure, to atmospheric* pressure. 
In this case, however, the colours will only return up to a 
certain point, generally not higher than the beginning of 
the first order. 

When two glasses are pressed together there is a repulsion 
to be overcome, evinced by the force which it is necessary 
to apply, and in general, it is evident, that if a plate resting 
on another be bent by pressure, as in these experiments, the 
influence of heat in restoring it to a plane form will be 
opposed both by the attraction at the centre, which tends 
to prevent, that part from being raised, and by the repulsion 
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towards the exterior parts, which tends to prevent them 
iVoiii being depressed. When the curvature begins to change, 
therefore, there is sonie\vlieiv lieLvvtei) tlieni a neutral or 
nodal point vvliose pnsitioii does not chaii^n^ ; this ])oint may 
be very near, or even in tJie centre, when tiie attraction is 
very strong there. A remarkable instance of this occurs 
when the first black of the scale is formed between glass 
f»lates, and heat cafefiiUy ap]^ed ezuctly orer the cattail 
point of the bhictk sp^ee; in this case, when the black space 
ift ft ^ inoh or mofe in diameter* I have often continved the 
•pplication of the etroi^feBt heat for a great length of tte 
before any separation eouM be effected, when at length it 
has taken place with a sudden force and an andifole ellek. 
Sometimes the black spot has continued unaltered until the 
glasses have cracked, when the fragments have still con- 
tinued to adhere powerfully . meanwhile the outer rtng^ 
have continued gradiinlly enlanjlny. 

In the foregoing statement, I liave observed, that in 
using plane glasses, it was necessary to allow for the effect 
of warping. But there are certem considerations which 
show that that preeantion is unnecessary. For, aeoeording 
•to the beautiftd experiments of Sir JD. Brewster on the 
^ progress of heat through glass, as erinced by its action on 
polarized light, it appears distinctly, that the change of 
8tnictare(if I may so speak) in the molecules of the glass is 
produced iU the uame instani^ on both sides of the plate : so 
that the effect of warjrinrj cannot take place. This is ren- 
dered evident to the eye, by the symmetrical arrangement 
of the luminous bands, from the first moment of the appli- 
cation of heat, on each side of tlie dark cenfrnl IuldcI, wliich 
occupies the neutral line along the middle ot the thickness 
of the glass. 

When two plates of glass are laid upon one another there 
is a certain resistance or repulsion which may be overcome 
by pressure. We can press them together till attraction 
takes place. On removing the pressure they remain adhef^ 
ing. If we pfesethem more they are brought closer, and 
ptodnee the colours of thin plates. We may thus produce 
SttCoeflsiTely any giren tint, and on remoTing the pressure 
that tint will remain, or the glasses continue in the same 
position to which they hare been brought. 

This seems to show that the attraction aiul repulsion are 
in exact equilibrio at all distances, (within this range,) and 
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Ikis may hold good with any Zau?, provided the law be the 
eame for attraction as for repulaion. 

On the application of beat a greater intensity of repfalsion 
is ezeited ; if we eouid ateertain the law of its increase with 
the diManee and inereue of temperatUfe, we might thence 
tnfbtr the law hotli of attraction and repulsion between the 
swrfaces ; and thence, (if the ezprewion be integrable,) thai 
between the ynoleculee of the enbstances. 

All this, as just observed, takes place only withhi a certain 
range of interval. When the central black is formed, we 
seem to have arrived at a limit where attraction prevails; 
and where the application, eveu of great heat, will not 
easily overcome it. 

The close contact of a glass and liquid in capiUaiy attrac- 
tion appears to be within this limit ; for here^ in several 
cases referred to in my paper, it appears that no application 
of heat can overcome the attraction. 

With respect to one of those experiments, viz : that of 
Libri, which I had stated I oould not succeed in repeat* 
ing, I have since been informed that the experiment vaUl 
saoeeed, prorided the heat applied to the wire be -that of a 
flsnne urged' by a blowpipe. This, at any rate, proves the 
great intensity of the attraction, which requires so extremely , 
high a degree of heat to overcome it. 

Oxford, Feb, 17, 1836. 



Akticls III. 

On.Spirits. By Andrew Steel, M. D. 
( Continued from p. 228.^ 

Tfi£ greatest condensation takes place in the mixture of 
1 atom of alcohol, and three of water : experiments made • 
with a view of determining this point with more minute- 
ness, seem rather to indicate it as slierhtly aliove this. 



Atom of 




SpoAs Onv. 

of BGztnre. 


Spec. Onr. 


f^irrf iniiliiTHi 


Alcohol. 


Water. 


Alcohol. 


Water. 


1 


2-9 


2-876 


3-242 


•92446 


•81974 


•03272 


1 


3- 


2-875 


3-375 


•92GG3 


•89373 


•03290 


1 


31 


2-875 


3-513 


•92877 


•89581 


•03296 


1 


3-25 


2-875 


3-659 


•93095 


•89815 


•03280 



or between 3 atoms and 3^ I . 
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It is yeTy dSBUali to make experimeiits of this natare 
with ahBolute acenracy : allowing a very small error to haye 
been committed, it would bring it exactly to 3 ; to which, 

however, the experiments approach so nearly, as we think 
to warrant the conclusion, that the atoiiiic proportion is 
really the point at which the greatest condensation takes 
j)]ac » . So that, we have, at least, two definite compounds 
of alcohol and water, possessing distinct properties. 
The hrst is a compound of 

4 atoms alcohol . . . 11*5 
1 . water .... 1*125 

12-626 

and the second of 

1 atom alcohol .... 2*875 
d n water .... 3-375 

f)-250* 

From the aboye, with the assistance of Mr. Gilpin's 
table, we haye computed the following, exhibiting the 

• The condensation or diminution in Tolnme which takes place, almost with- 
out exception, on mixini^ substances of different specific g/avities with each 
olihnr, hMbeon lumaDy explaiiMd %j wriften oa tiie subject, w the retnlt of ft 
p owft iM «1ieinic«l tfinil^ iMtween Ibem. 

If we admit the ultimate atoma of all bodies to be spherical, by far, certainly, 
the most plausihle doctrine that has been advanced, and in favour of which, indeed 
this very phenomenon of condpRsntioTi, h pprhups, the rnost decisive proof that 
can be adduced* there is no need ol any athnity tor its explanation. 

The WBDOvnt of the diminution in volume, depends on Aft qpeeifio gtsvity, or 
note oomellj, on thft diffftmioo in die of the nhiinata fttooM of tbo sabfttnioeo, 
mA M in fact, the mere mechanical effect that must b« prodivied by mixing 
together spherical atoms of different bulks, end is well iUmtnlftd bj the foUowiqg 
simple but very strildnp: exyi^riment : 

Lead drops of different sizes (Nos. 4, tad 10,) were taken as the representa- 
tivfts of tiro snlNtHioes of unequal sixed atoms. 

- Intoftgndoatodglasstidbft* JX>iB6i8aiftftof No. 10, andSOiDMSiizesof 

wen inliDduced. Tlnir hsSk in ttis state was of eonrae, ezaotly 100 measures, 
on being well shaken so as to mix them thoroughly, their bulV was reduced to 
95 measures, so tliat a concentration of 5 7>er cent, had taken pUoe, this amount 
was found to vary with the proportions employed. 

It maybe objected tO'thia explanation, that some substances on mixturu actu- 
ftDy inenasft in Tdnme, a ftet, if tne, quite inooBpsliblo widi tiie abOTO rkmt* 
MTft bdiovft, liowftvef, that moxe eomet expeaimeats will do away witfi dia 
greatest number, if not the whole, of tiiMft exceptions. 

The subject seems worthy of attention, as lilcelv to throw oreat lig^ht npon some 
of OUT chemical theories, even from the above sirapl*' • x]k riment of the lead <lro; s, 
we think some uierences of the inghest importance to atomic chemistry may be 
dednoed. 
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specific gravity of mixtures of alcohol and water at every 
0*5 per cent., and the result of a number of comparative 
trials which we have made upon it at different points have 
been highly satisfactory. 

We have added a table of corrections, to be added or sub- 
tracted for each degree. The spirit under trial is above or 
below 60°» and will be found to give a sufficiently near 
approximation at temperatures between W and 7(r, and 
will be even quite sufficient for a much greater range where 
a very great degree of accuracy is not required. 



Alcobol 


Sp. Gr- 


Cor. ! Alcohol 


Sp. Or. 


Cor. 


Alcohol 


Sp- Or. 


Cor 


Alcohol 


Sp. G'r. 


Cor. 


Alcohol 


Sp. Gr. 


Cor. 




at 

AW Pah 


for 


per 


It 

(A/^ K mil. 


for 


per 


at 

AO* Pall 

« Mil. 


for 


Cmatt 


at 


for 


\^OIW» 


at 

AMI PaW 

Dv f all 


for 
VtKSir 


100- 


•79'k)0 


48 


79*5 


•84840 


47 


69- 


•89759 


45 


38-0 


•94213 




39 


18^ 


•97382 


19 


99*5 


•79568 


48 


79. 


•84924 


47 


5a'5 


•89673 


45 


38- 


•94311 


39 


17^5 


•97443 


18 


99* 


•79716 


48 


78*5 


•85136 


47 


58^ 


•89988 


45 


37-b 


* 94-106 


39 


17. 


•97504 


18 


98-5 


•79845 


48 


78* 


•85248 


47 


57*5 


•90101 


45 


37' 


•94502 


39 


16^5 


•97564 


17 


98* 


•79973 


48 


77'5 


•85369 


47 


57* 


•90215 


45 


36-5 


•94,595 


38 


16* 


•97625 


17 


9r-5 


•80102 


48 


77- 


•85491 


47 


56'5 


•90328 


15 


36- 


•94689 


38 


155 


•97686 


16 


97* 


•80231 


48 


76-5 


•85612 


47 


56^ 


•90442 


45 


3.5-5 


•94782 


37 


1.5^ 


•97748 


16 


96-5 


•80361 


48 


76^ 


•85733 


47 


55^5 


•9055^4 


45 


.3.5. 


•94876 


37 


14^5 


•97806 


15 


96- 


•80490 


48 


7.r5 


•85854 


47 


55* 


•W666 


45 


.34-5 


•94967 


36 


14* 


•97865 


15 


95-5 


•80620 


48 


75* 


•85975 


47 


54*5 


•90778 


45 


;)4. 


•95059 


36 


13^5 


•97930 


14 


95- 


•80750 


48 


74^5 


•86095 


47 


54* 


•90891 


44 


33-5 


•95148 


35 


13^ 


•97995 


14 


94*5 


•80880 


48 


74* 


•86tl6 


47 


55*5 


•91005 


44 


33. 


•95238 


35 


12*5 


•98059 


13 


94- 


•81010 


48 


735 


•86336 


47 


53- 


•91119 


44 


32-5 


•95325 


34 


12* 


•98124 


12 


93-5 


•81146 


48 


73- 


•8645(J 


47 


525 


•91232 


44 


32^ 


•95412 


34 


11-5 


•98188 


12 


93* 


•81271 


48 


72^5 


•86576 


46 


58- 


•91345 


44 


3^5 


•95496 


33 


11- 


•98253 


12 


92-5 


•81398 




1 Z 


•86696 


46 


5l'5 


•91487 


44 


31. 


•95581 


33 


10^5 


•98320 


12 


92" 




48 


71*5 


•86815 


46 


51. 


•91570 


43 


30-5 




3i? 

%J ^ 


10^ 


•98387 


12 


91-5 


•81660 


48 


71* 


•86935 


46 


50^5 


•91680 


43 


30- 


•95743 


32 


9-5 


•98456 


11 


91- 


•81797 


48 


70*5 


•87053 


46 


50- 


.91791 


43 


29^5 


•95822 


31 


9* 


•96525 


11 


90-5 


•81953 


48 


70- 


•87172 


46 


49.5 


.91896 


43 


29- 


•95902 


31 


8^5 


•98595 


10 


90* 


•32108 


48 


69-5 


•87291 


46 


49^ 


.92001 


43 


28.5 


•95979 


30 


8^ 


•98666 


10 


89-5 


•82286 


48 


69^ 


•87411 


46 


48^5 


.92115 


43 


28' 


•96057 


30 


7-5 


•98739 


10 


89- 


82465 


48 


68*5 


•87529 


46 


48- 


•91? 229 


4.3 


275 


•961.32 


29 


7- 


•98812 


10 


88-5 


•82594 


48 


68^ 


•87648 


46 


47.5 


.92337 


43 


27* 


•96207 


29 


6*5 


•98887 


10 


88* 


•82724 


47 


67*5 


•87767 


46 


47- 


•92446 


43 


«6-5 


•96279 


28 


6* 


•98963 


10 


87*5 


•82857 


47 


67- 


•87886 


46 


46-5 


.92554 


42 


26^ 


•96351 


28 


5-5 


•99041 


9 


87- 


•83982 


47 


; 66*5 


•88006 


46 


46. 


'92663 


42 


2.V5 


•96421 


27 


5- 


•99120 


9 


86-5 


•83112 


47 


1 66- 


•88123 


46 


45-5 


•92770 


42 


25^ 


•96491 


26 


45 


•99201 


9 


86- 


•83242 


47 


65-5 


•88238 


46 


45- 


•92877 


42 


24^5 


•96558 


25 


4> 


•99282 


9 


8.5-5 


•83371 


47 


65- 


•88354 


46 


44.5 


•92986 


42 


24. 


•96626 


24 


3-5 


•99373 


9 


85- 


•83499 


47 


j 64-5 


•88473 


46 


44- 


•93095 


41 


23-5 


•96691 


23 


3^ 


•99464 


9 


84-5 


•83627 


47 


64^ 


•88593 


46 


43.5 


•93200 


41 


23- 


.96757 


23 


2-5 


•99547 


9 


84* 


•83754 


47 


63'5 


•88709 


45 


43- 


•93306 


41 ■ 


22^5 


•06821 


22 


0. 


•996.30 


8 


83-5 


•83881 


47 


63- 


•88826 


45 


42-5 


.934O8 


41 


22^ 


•96886 


22 


1-5 


•99721 


8 


83- 


•84008 


47 


62-5 


•88973 


45 


42- 


•93511 


41 


21-5 


.96949 


21 


1- 


•99813 


7 


82-5 


•84133 


47 


62- 


•89121 


45 j 


41.5 


•93612 


40 


21- 


•97012 


21 


0-5 


•99906 


7 


83. 


•84259 


47 


61^5 


•89208 


45 1 


41. 


•92714 


40 ! 


20-5 


•97074 


21 








81-5 


•84385 


47 


61* 


•89295 


45 i 


40-5 


•93815 


40 j 


20. 


•97136 


20 








81- 


•84509 


47 


60-5 


•89411 


45 : 


40* 


•93916 


40 I 


19.5 


•97198 


20 








80-5 


•84633 


47 


60- 


■895i'8 


45' 


39.5 


•94015 


40 j 


19. 


•97260 


20 








80- 


•84757 


47 


59'5 


•89643 ^ 


45j 


39- 


•94115 


40 


18-5 


•97321 


19 


1 
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Before leftTiag this pui of our subject, there is enotlier 
point wiueh it will not be out of place to detemmie» tlie 
composition of the spirit, which, in the Isnguage of the 

trade and revenue, is denominated proof, and by reference 
to which, the value of all other epirits is ascertained. 

The intention of Government being to levy a certain 
amount of duty upon the real quantity of alcohol contained 
in spirits, the aiiiount of this duty must necessarily vary 
with the stren!j:tli. In place of taking pure alcohol as the 
standard to which the value of such spirits are referred, a 
much inferior strength has been, wisely perhaps^ made 
choice of, as it is of consequence that every standard of this 
kind should be that whieh is most commdnly employed, 
besides the more important reason, that any small error in 
ascertaining the strength, &c., will be of much less conse- 
quence in an inferior than in a more valuable spirit. 

The proportional value of spirits will be no less truly 
ascertained, by reference to the quantity of such standard 
spirit, that would be capable of producing or being produced 
hy that given compound, provided it be certainly and pre- 
cisely defined. This, unfortunately, can hardly be said to 
be the case. 

The first attempt to fix it by parliamentary authority, 
was by the 2 G. III. c. xxv., by which it is enacted, *' That 
each gallon of spirits, of the strength one to six^ wider hydro- 
meter proofs shall be taken and rechomed or smn ptnaids 
thirteen ounces the gallon " 

The omission to fix the temperature, coupled with the 
awkwardness of describing a mixture, differing from proof 
rather than proof itself, and from which the latter could 
only be inferred, from a calculation, in which different 
data may be assumed, are the leading causes of all the 
uncertainty relating to this subject. 

Unsatisfactory as this first attempt was, it was contrived 
to render it still more so, by the one which succeeded ; 
27 G. III. c. xxxi., enacting, ** That all spirits shull he 
taken to he of the degree of strength, which the eaid hydro- 
meter ^ called CUerKe^ shaU denote it to be,** 

This instrument was, perhaps, the very worst that could 
have been made choice of, different instruments, varying 
not only from each other, but from themselves, to the 
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mnoaiit, in some of the higher indications, of nine or ten 

per cent. 

The deficiency of these acts was soon universally ac- 
knowledged; and shortly after the pass: hl,^ of the latter, 
application was made by g-overnment to the Koyal Society, 
for the institution under their direction, of a series of ex- 
periments, by which the actual relative values of spirits 
ftnd the consequent jnst appreciation of the duties to be 
paid by each, might be ascertained. 

The experiments that we have already had occasion to 
notice were the resnlt of this application. Unfortunately, 
however, in place of fixing the yalue of the (at that time 
considered) legal proof spirits, and determining the relative 
value of other strengths to this, they thought proper to 
propose a new standard, and drew up the result of their 
experiments so as to be applicable to this. 

Leaving out of view the temporary inconveniences that 
would have been experienced by the trade and revenue 
officers, from the adoption of this propo'^al, it would be 
difficult to point out any advantage that would have been 
gained, by changinj^^ the standard from 0*92, to an equally 
arbitrary point 0*826, while very satisfactory reasons 
ntight be adduced against it. Hence, though these tables 
undoubtedly afforded data for a very accurate system, 
ftom not meeting the immediate views of Government, 
little advantage was taken of them, and the uncertainty in 
the standard was allowed to continue. 

One more attempt has since been made to overcome this 
difficulty, a difficulty, which certainly it is surprising 
should have been allowed to remain, in spite of three 
successive enactments, for the express purpose of doing 
away with it ; since, had a certain specific gravity at a fixed 
tern ]>e nature, been declared to be that of proof spirit, the 
question would have been at once clearly and definitely 
settled, it remains to be seen, how far this has been accom- 
plished by the succeeding act, the one by which proof spirit 
fs at present defined. The exact words of the act are, 

*^ That m kgdrometer^ eaUed Sike$\ had with ffreat care 
'^&0sn' confuted, and had hy frcfer es^permenti made far thai 
pwrpoKy been aeeertamed to denote as proof spirUs^ that which 
oM the temperature of 51 degrees^ weiglis exactly twdoe thhr- 

62 
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teenth parts of an equal measwre of distUled water J* 68 
III. C. xxviii. 

Three diflPerent specific gravities may^ and have actually 
been deduced from the above as that of proof spirits by 
different writers, each of which, in one sense, must be 
considered as legal, and as agreeing literally with the words 
of the act. 

Thb ambiguity arises from the omissiojn to state the 
temperature at which the weight of water was to be con* 

bidered as unity. 

Hence, Ist. by considering this to be intended as 60®, the 
legal point at that time, the act is interpreted j| of 1 = 
•92308, the specific gravity of proof spirit at 51°; hence, 
it would be -91921 at 60"*. 

2nd. By considrrinc- 51° as the point intended, we get 
•92308 as the specitic gravity of proof spirit at 51". Water 
being, at the same temperature, or raising both to 60% we 
get '92003 as the specific gravity of proof spirit. 

This last has most commonly been considered as the 
specific gravity of the spirits intended to be defined by the 
act as proof. That it really is not so, we shall show imme* 
diately, but that |^ parts of the weight of an equal bulk of 
water at 51** considered as unity at 60^, is the legal specific 
gravity of proof spirit at 5F. The weight of a given bulk 
of water reckoned 1 at 60*^, will, by Captain Kater's experi- 
ments, weigh 1-0004 at 51°, nearly J| parts of which^ 
•92338, is the specific gravity of proof spirit at 51°= '9 1967 
at 60°. 

Vruin this ariihignity, it is ohvious, that our present law, 
whatever may have been the intention of its framers, does 
not define proof as relates to spirits of .other strengths. 
It is in fact, with a little alteration in its wording, precisely 
of the same import, as that of the 58 G. III.c* xxviii. above 
quoted, merely substituting Sikes* hydrometer for that of 
Clark's, or in other words, declarii^ thatspiritto be proof, 
w&ich is indicated as such, by Sikes' hydrometer ; and though 
the fiict of stating the weight, which trial had indicated such 
spirits to be, in terms of itself, in place of one to six under 
proof, must have been allowed a great improvement ; the 
omission of not stating liie teniperature of the water has 
rendered it quite nugatory. So that in reality, the act 
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does not advance ns one efep to the attainment of oar 
object, as it simply substitatea one maker's instrnment in 
plaee of anotHer, leaviii^ the yast interests depending upon 
its indication to the accnracy of the maker, or perhaps, his 
workman. We have no other method of settling this dis- 
puted point, but that of ascertain ins: the specific gravity 
of spirit indicated as proof at 60° by tiiis instrument. 

Indifferent trials, we have found this to vary from 'QIDSO 
to '91978, or rather, spirits within this range were all 
indicated as exactly proof by the hydrometer, evidence 
that it is not sufficiently delicate to show very small yaria- 
tions, but decisive enough in proving, that the specific 
gravity deduced by the latter of the aboye yiews *91957 at 
60°« is that of l^;aL proof spirits, and there£>re^ containing 
by weight. Alcohol . . . 49*2 

;Water. . . . 50-8 

100*0 

When it is considered, that by the above act, Sikes' 
hydrometer is made a national standard, il becomes in- 
teresting to inquire, how far from the accuracy in its 
relative indication, or its intrinsic merit, it is entitled to 
such a distinction. 

This hydrometer like every other, is simply a sp'. gr. 
instrument, indicating the difference between the weight 
of an equal balk of water, and of the liquid under trial* 
In place, however, of being so graduated as simply to give 
this, which is all that the instrument is capable of doing, 
the whole range of specific grayity which it takes in has been 
divided into one hnndred parts* Thb, at the yery first, has 
the obyious disadyantage of rendering its indication quite . 
unintelligible, but through reference to a yoluminous set 
of tables which accompany it, and which give the per 
centage av it is called, over or under proof, at every 0*2 
of each of these hundred divisions. 

There is some diihculty in exactly dtiiiaing the tenns, 
over and under proof, which are consequently very of ten 
misunderstood. If we mix 50 measures of proof spirit 
with 60 measures of water, from the concentration which 
takes place, this mixture will not be 60 per cent, under 
proof, but only 49. Again, if to 50 measures of proof 
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-spirit, we add w«(er, till the Imlk n exactly 100 meflMife^$ 
guch a mixture, in the laii^xuage of Sikes, wiU be 50 per 
cezit. uuder proof. Tke term per centage, is in one sense, 
therefore obvioatily defective, since spirit for exani]ile ot 
60 per cent, under proof, is not composed of 50 of spirit 
•\r 50 water, but of 60 spirit -f 51 of water. 

Knowii^.ths composition of proof spirits, we can easily 
ealealafte the per centage in tlrase .terms, of that at any 
other specific graidty, and the oonespondenoe of the indi-^ 
eeikm of the instramient with this, will he a proof of its 
aemiz«ey» and vice versa. 

The rule for this cehmhition may lie represented generally^ 
asMlows: 

Let tssihe speeifie granly of the liquid under tried. 

,y caits per centage- of alcohol. 

ar= the proof spirit it contains per cent, or is capable 
of producing. 

„ .y=the per centage, in the language of Bikes* tables^ 
•91957 ***v^, #17 

and ?/ = 1 ()( ^ *9 spirit is ovei' or under proof. 

Thu8» in the case of proof itself, we have 

B = 91957, and c = 49-2, consequently, 
a; a» 2-21029 x *91857 x 49'2 « 9d^,and • 
y ^ixk this case to 0* 
The following, table exhibits the comspoodeoce between 
Sikes' Hydrometer^ and the per centage <aileulated ^rom 4he 
speeifio> gravity by the above rule. 



Sp. Gr. 1 

of the spirits 
tried at 60p. 


P«r Centage 

by 

Uydxometer. 


Per CentBffe 
CdonlvleaL 




*82680 


61-6 0. p. 


61-71 


0-2 


•83624 


67-1 


66-74 


0-36 


•90925 


8-2 


8*31 


0-11 


•91957 


00-0 


00-0 


0-00 


•93247 


UVH u.p. 


10-757 


0-043 


•93442 


12-7 


12- 636 


0-064 


•96350 


45^4 


44-63 


0-77 


•97904 


713 


70-14 


M6 


•98700 


84-4 


83-2 


1-2 

1 1 
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The result of these experiments on the gravities above 
proof must be considered highly satisfactory, as evidence of 
the correctness of the instrument in this part of its scale ; 
the diiferences not being greater, than may be allowed to 
proceed from inaccuracies unavoidable almost in performing 
such experiments. Below proof, on the other hand, the 
difference hawnneg mare eoosidenklile than ean be aecounted 
for in Hah way, the eem vpptmaiky uunraasiiig with the 
specific gravity of the spirit. 

The instrmnent employed was wet, lor the &st time, in 
these ezporiments, alter being receiTed, warranted, from 
the hands of the maker; we haye no reason to suppose, 
therefore, any accidental inaaeoracy in it or its weights. 

In each experiment, the specific gravity of the spirit was 
aceiurately taken, and, in the above table, to allow every 
thing in favour of the instrument, we have given that 
which came nearest the indication^, hence, the difference, as 
deduced from the table, is less than a mean of the experi- 
ments would have given. 

It may, indeed, be said that the error is as probably in 
our tables of the composition of spirits, as in the instmment ; 
the result of the following experiments, we think, prove 
decidedly that this is not the ease: 

One part, by measure of proof spirit, was mixed with two 
parts of wBter,r well shaken, and allowed to stand twenty- 
four hoars; it is obvious that, supposing no condensation 
to have taken place, the mixture was exactly 66*666 under 
proof ; but, from the effioct of the condensation, would, in 
reality, be a little less than this, or 66*6. 

Tiie instruraent, on trial, gave 68 9. The same experi- 
ment was r( ])eated, with exactly the same result, though, 
by tiie weighing bottle, a sensible difference could be 
detected in the specific gravity. 

The two mixtures were united and well shaken; the 
hydrometer still indicated the spirit as exactly 68*9 u. p. 
The specific grafity of this latter mixture, by a mean of 
several trials, was *97688 at 60"^, which, by calculation, 
gives 66*633 as the per centageof the spirit, certainly very 
near the truth. 

A mixture of 25 parts of proof spirit and 75 of water, 
was fiMind to be indicated by the hydrometer as 77*6 u* p 
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The specific gravity of this mixture was -98187, at 60°, 
. giving 75'(>4 u. p., being much nearer the tnith than the 
instniment. 

Other experiments were tried in the same way, but, as 
the resnlta were preciaely aunilar, we think it unnecessary 
to detail them, as the above, if thought worthy of confi- 
dence, are quite snffident to warrant the condnsion that 
this legalized hydrometer is erroneous in .its own indica- 
. tions, at strengtiis much under its proof point, to the extent 
of between two and three per cent. 

We venture to give this opiuioii, even founded as it is on 
experiment, with much diffidence, well aware of the diffi- 
culty and numerous sources of error that have to be obviated 
in an invcstit2^ation of this kind. 

Another fact may be mentioned, however, which very 
powerfully supports the accuracy of the above conclusion 
viz., that in the re-distillation of low wines and feints, weak 
spirits obtained in the processes of the distiller, varying in 
strength from 50 to 90 under proof, the quantity of stronger 
spirit produced, is considerably greater than they actually 
contained, as indicated by the hydrometer. Th« average 
of this excess may be stated at about 3-2 per cent. TUs 
well known circumstance has been usually explained by 
distillers as originating^ from the presence of foreign matter 
in these weak spirits, evident, indeed, from their colour; 
its quantity is, however, in general, too trifling to account 
for the whole tlifterence, though it will very satisfactorily 
explain wli\ the increase is rather greater thaa the result 
of our experiments would indicate. 

There is still another defect in this instrument, or rather, 
in its tables, giving rise to, perhaps, even more serious 
errors than the above, which has been long well known, 
though no attempt has been made to remedy it. No allow- 
ance is made for temperature ; spirits are charged only by 
their per centage, the same at the temperature of 80^ as at 
30^; it is therefore obvious, that when both are brought to 
the temperature of 60", the one will have paid amuch greater 
duty per gallon than the other. 

In conclusion, we must remark, that in legislating on any 
subject, but more especially when of such importance as 
. the present, accuracy and simplicity ouglit to be the points 
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aimed at; from the n^ect of the latter, in the existiiig 
law, the fonner has been compronliiaed. 

It woiild» howerer, be no ctifficnlt matter to sabetitnte a 
system poseessing both the above requisites; simple, as being 
merely a statement of facts, and accurate as for as the state 
of Science will enable experiment to approach. 

The standard, or proof spirits, should be clearly defined* 
and its speciric gravity stated at a fixed temperature, and, 
probably, for this purpose, 62^ Fahrenheit, would be the 
most convenient point, as that made choice of by the Com- 
missioners for Weights and Measures, and, consequently, 
that at which the specific gravity, by altering the decimal 
points, gives the weight per imperial gallon in pounds 
ayoirdupois. 

Two very eligible points offer themselves for that of the 
standard spirit. 

That composed of eqnal parts by weight of alcohol and 
water, or that proportion of the two at which the greatest 

condensation takes place. 

Though the latter would be the most scientific, the 
former, as Jitlering little from the present standard, would 
perhaps be preferred. 

A simple s})eclfic irravity instnunt iit, witii tlie assistance 
of tables, containing the value oi spirits at every other 
gravity, either by considering the proof spirit as unity, or 
expressed in per centages as now made use of, but referred 
to the same temperature 62°, is all that will be required. 

Probably, giving tables constructed on both these princi* 
pies would be found astiU^preater improvement, the former 
as affording a very simple means of ascertaining the value 
of, or duty to be paid per gallon by spirits of every specific 
gravity, the latter as necessary in estimating with &cility 
the bulk of proof that any other spirit would produce. 

Abtiolb IV. 

Notice of some Jiecent Improvements in Sdence* 

HINERALOGT. 

This science has made rapid progress ever since minerals 
b^an to be arranged accoiding to their strict atomic 
composition. In confirmation of this statement, it is 
only necessary to refer to the pages of foreign journals. 
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and to those of our own country, btit especially of the trang- 
actions of the Royal Society of Ediiiburerh. The arranj^e- 
ments, however, irhich have hitherto been made public, are 
not suited to the chemical systems of this country, and it is 
therefore, with pleasure that we inform our readers, that 
a system of Mineralogy, by ProfeiBor Thomson is in the 
press, completely adapted to the present state of the scieiice» 
hoth as regaids order and desoription. The foIUnfiiig spe^ 
eies have lately been analysed, principally on the continent; 

1. GrapMu^A beaniifnl specimen of this aunenil ftom 
Ceylon, fbnnd in Gneiss in snmll pieces about the siae of a 
nnt yi^ded : (Eetmbta^h Jawnal^ and Jornn, dor Ckem, 
(T Erdmami, 1833.) 

Carbon .... 02-8 

Iron 5'4 

" Silica 21-6 

Alumina • . • • 9*3 

Lime . . . * . 0*2 



99-3 

AMraeiU^ from the beds of fiaconniere at LaChaunierC, 
gave 

Carbon .... 84*7 
Water and bitumen 8*0 
Iron pyrites . • . 4*3 
Earthy matter . . ' 3*0 

1000 

i^Aim. ties Mines, vi.) 
2. Hydro-boracite. — Resembles gypsum, spec. grav. 1-9. 
Before the blowpipe melts into a transparent glass, wliich 
does not change on cooling, jukI tinges the flame greenish. 
The mineral is slightly soluble in water, and is readily dis- 
solved by nitric and muriatic acids with the assistance of 
beat. It contains 

Lune . . 13-298 1 atom 

Magnesia. 10*430 2 

Boracicacid 49*9j22 2 

Water. . 26330 3 



100 000 

and iti* formula is (C + M) B« + 3 Aq. (Po^g- Ann.) 
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3. Spinelle, — M. Hermann Abichf Po^^. iS3l j has found 
this mineral composed of 

Silica • 2-25 

Alumina • '. . • 68*95 

Magnesia 25*72 

Peroxide of iron . . 3-48 



100*40 

4. Pleonaste. — Consists of, according to Abich, 

Silica 2-50 

Alumina .... 65*27 

Magnesia .... 17*58 

Protoxide of iron . 13*97 



99*32 

5. Ckabadte, — E. Hoffman has given the following ana- 
lyses of this mineral, from different localities : C Pogg,Ann.) 





Reibendorfal 
Bohemia. 

Sp. gr. 2-127 


Faanthsl. 

Sp. gr. 2*113 


Parsburg. 
Sp. gr. 2*075 


Silica . . . 


48-18 


48*63 


51*46 


Alumina. • • 


19-27 


19-62 


17*65 


Lime . • • • 


9-65 


10*22 


8*91 


Soda .... 


1*64 


0-56 


1*09 


Potash • . . 


0-21 


0*28 


017 . 


Perozideofiron 






-85 


Water . . . 


2M0 


20-70 


19*66 




^•95 


99-91 


99-79 



6. RadioUte. — ^P&ff found this mineral to consist of 

■ 

(Schweig Sddelf xxiii. 394.) 

Silica 48 

Aliiniiua 27 

Soda 10 

Magnesia • . • « 3 

Water. ..... 10 

98 
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7. HwmboldiUUe* — ^Kobell finds this mineral composed of 

Silica 43-96 

Alumina . . . . 1 1 20 

Lime 31*96 

Magnesia ... 6*10 

Protoxide of iron . 2*32 

Soda ..... 4-28 

Potash .... 0-38 



100-20 

and'it8fQnnttlai86A1.8 ^ 9CS + 3(1 M + iF)S< + NS' 

8. Pkenakite from Ural. — Colour yellow, or like quartz. 

Sp. gr. 2*969 ; crystals rhoiabulH tlrons. The angle of the 
rhonibohe Jron is very obtuse, being, according to nieasure- 
iiit nt by the comuiun goniometer, 114°. Colour, none. 
Before the blowpipe it does not fuse per se. Fuses with 
dithculty with borax, and salt of phosphorus. It is found 
in Siberia, and has received its name from its resemblance 
to rhombohedral quartz, (^eval deceiver.) Hardness greater 
than quarts, but less than topax. It contains 

Silica .... 54*54 
Glucina . . . 45*46 

100-00 ( Poggend<n'Jf Ann,) 

9. Magnedaj — protoxide of iron — A mineral thus consti- 
tuted has been described by Breithaupt. ( Jahrhuch, vi. 
1833.) It is hrouglit from N. America, and is accompanied 
with iiraniferous spinelle. The crystals are imperfect octa- 
hedrons ; cleavage uneven and slightly conchoidal ; lustre 
semi-metallic; colour deep greyish black, slightly mag- 
netic; sp! gr. 4-418— 4-420. 

Before the blow-pipe infusible, per se. With borax it 
behaves like the tetaniate of iron. It consists of protoxide 
of iron, much magnesia, a notable quantity -of tetanic add, 
and a little alumina. 

10. Junckhiie* — The crystals of this mineral, according 
to Dnfirenoy C Ann, dee Mmes^ vi. are rectangular oc- 
tahedrons, with nearly equal &ces. TVo of its cleavages 
are parallel to the diagonal planes ,of the octahedron, and 
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form between them an angle of 108° '26 ; the third is per- 
pendicular to the azea of the same octahedron, and lead to 
a rhomboidal prism under an angle of 108° 26 . Junckerite 
possesses a } nllowish gray colour, very similar to oertaia 
▼arieties of Scheelin. Before the blow-pipe with borax it 
formB a yellowish* transparent, green gUifls. Sp. gr. 3*815. 
It was found in the mine of Ponllaonen, (Finistere) in small 
quarts yeins, which traTerse the greywack6 in which the 
mine exists. The name was applied in honoor of M . Jnncker 
the director, hy M. Pailette sub-director, by whom the 
mineral was discovered. It consists of 

Protoxide of iron • . 53*6 

Carbonic acid . . . 33*5 

SiUca 8-1 

Magnesia 3*7 

Loss 1-1 

« * 

100 00 

Most of the carbonates ciystallize in rhombohedrons. 
Those which do not, sneh as the carbonates of barytes, 
strontian, lead, k^.^ possess a ciyatalline ^rm analogous to 
arragonite. Analogy woiild, therefore, induce us to believe, 
that we know only one of the fbrms of these carbonatea, 
and that if they were met with in another form,* that form 
would be a iliombohedron. Junckerite presents a second 
example of a carbonate, occurring in the rliombohedral 
form, and in that of a rv^ht rectangular prism. The car- 
bonate of lead crystallizes in the form uf a ris^ht rhondioidal 
prism, under angle of 117°, which differs from arragonite by 
only 50 or 55 minutes ; but the sulpho-carbonate of lead, 
from Leadhills, described by Mr. Brooke, .occurs in rhom- 
bohedrohs with an angle of lO?"* 30*. 

Dufrenoy considers that this combination is not a dis- 
tinct substance, but only a carbonate of lead mixed with 
sulphate of lead, because the two elements are not in de- 
finite proportions, and because it would present the third 
instance of a dimorphous carbonate, and we should then 
have a similar relation between the angles of the rhombo- 
hedral carbonates 105° 5', 107°, 107° 30 , as with liiuse of the 
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riffht rhomboidal prisms 116° 5', 117®, 118°. He conceives 
that the two forms which the substances endued with di- 
morphism present, are oomiected by » law like the two roots 
o£ an eqnatioii of the second degree, and that one being 
kaown &e other inej be deduced from it. The rhomboidal 
prism would be aecofdiiig to the ISerw examples we poBsess, 



93 






r 



fiiTOurof thn idea» the cases of the ftr cUffiUef which crj- 
stattiies in oetahedfons, and iron, which is observed* some- 
thnesia the fbrm of oetahedrons, and sometimes of rhom- 

* bohedrons, but he does so cautiously, because he is not 

certain of the exact nature of these substances in their 
different crystalline states. He remarks, that the specific 
gravity of arragonite is a little ri])()ve that of the carbo- 
nate of lime, beinp: 2*9 to 2*7. The specific gravity of llie 
prismatic carbonate of iron is 3- 8, while that of spathic 
iron is 3*6. He infers, from these two examples, that 
when the atoms are so arranged as to affect the prismatic 
form, they are more condensed than when they nnite to 
form rhombohedrons. 

. Hi JFnadMmMe^ aceording to the analysis of Abich, con* 
sistsof 

^lica -40 



Alttmina . • • 
Peroxide of iron . 

Oxide of manganese 
Oxide of zinc . . 



•73 

68*88 

16-32 
10-81 



97-14 

12. Daimite is found in Franconia. It is. a gray metallic 
mineral, very brilliant. Sp. gr. 6*214. Possesses an 
arsenical soiell when heated. According to Hayer it oon* 
aists of 

8ulphnr 17-94 

Arsenie 41*44 

iron 32-94 

Cobalt &45 

Loes 1*33 



100.00 
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It 1ms been named in hpnour of Pro£efiBor J. Dana. 

( Anieric. Journ. iv. 386. J 

13. Hypochlorite. — This mineral forms a superficial coat- 
ing on clay slate. It is associated with native hismuth, 
arsenical cobalt, sulphur of arsenic, and quartz. Its texture 
is foliated; cleayage compact or sla^; lustre slightly 
Titreous; colour green, more or less tnuuilucid. Sp. gr. 
2-935—3*045. (Ai^. des JUinev, yi.) 

14. ---Anikmmkd Ifkhei. (PoggendorffAim. xsod. 134.) 
H. Stromeyer andhHausmann have examinid this mmeral* 
It was found by Volkmar in the Andreasberger mountains, 
mixed with calcareous spar, galena, cobalt ore, and resembles 
Kupfer nickel, but is easily distinguished by the colour. It 
occurs in crystals of six-sided tables; fracture uneven. 
The extremities of the tables possess a stronp: metallic lustre. 
The colour of fresh j)ieces if? copper-red, with a strong tinge 
of violet. The powder has a reddish-brown colour, and is 
darker than the cdU>ar of the £raoture. It is not magnetic* 
Before the blowpipe it gives out neither a smell of gailid 
nor sulphur. Heated in a glass tube some antimony 
sublimes. Nitric aeid separates the sulphur when galena 
is contained in it. The solution of this mineral in nitric, 
displaced by tartaric add, gives, with sulphuretted hydro- 
gen, an orange coloured precipitate, which is taken up by 
fiotash, and, by reduction With hydrogen, is converted into 
antimony. The solution, freed from antimony, aiibrds, 
with carljonate of soda, an apple-green precipitate, which 
dissolves in ammonia with a sapphire blue colour. It con- 
sists, according to analysis, of 

Nickel 28-946 - 27-054 

Antim<my 63*734 - 59-706 

Iron 0-666 - 0-842 

Sulphuretoflead. . . 6-437 - 12-367 

99-983 99-959 

15. P&i^ioiitfe.— The crystals of this mineral belong to 
the oblique rectangular prismatic system of Beudant. If we 
consider the faces belonging to an octahedron for the 

punvictur form, then the faces parallel to the plane of the 
two axes are truncatures of the anterior angles. They are 
implanted in quartz. Fracture couchoidal. G. Rose has 
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termed it plajs^ionite, from (7rXayto«? oblicf"©) in conseqnence of 
the oblique lurm and inclination of the axis, which measures 
107^ 32'. It consists, according to Hose, of 

Lead ..... 40-62 

Antimony . . . 37*94 
Sulphur .... 21 '53 



99*99 



Beddes simple sulphuret of antimony, in the Wolfsberg 
antimonial veins, there are a great many combinations of 
sulphnret of antimony and sulphuret of lead in different 
proportions, viz : zinkenite, 3 Sb. su. + Pb. su. Plagionite, 
Federerz, Bournonite. The two first have only been found 
at Wolfsberg. (Po^ffendorff, xx\m. 42] .) 

1 6. Native Litharge has been found half way up the volca- 
noes of Popocatepetl and Iztacictualt in Mexico, correspond- 
ing exactly in appearance and composition with that derived 
from the lead furnaces, f Ann, dea, Mnes^ yuJ 

17, Arsenical Pyrites has been analyzed by £. Hoffinann 
from four localities : 



Sulphur . 
Copper . 
Bisnmth . 
Arsenic . 
Nickel . 
Cobalt . 
Iron ^ « 
Serpentine 









R«iolMiiBteiii. 


0-14 


5-20 


11-05 


1-94 


0*50 


«« 


a 




219 


u 


(( 


cc 


71-30 


60-41 


53-60 


66*99 


28' 14 


ia-37 


30-02 


«( 


it 


6-10 


0-56 


«« 


t€ 


13*^ 


3-29 


28-6 


«< - 


' <c 


cc 


2*17 


102-27 1 




98-52 


9816 



18. Arsenic G7r/7?c£?.— Karsten found the composition of 
a specimen from Marienberg, in Saxony 
Arsenic .... 96*785 
Bismuth . . * 3001 



99-786 

{Sckweiff. Seidelf xxiii. 390.) 



Digiiized by Google 



1836.] Imprqioaumii w Sdmeef 273 

10. Stembergite. — Zijppa finds thb composed of 

surer • • . 33-2 
Iron . . • . 36*0 
Sttlpliar . . . 30*0 

99*2 

equivalent to 4 F Sa. + Ag. Su. 

(Poggendorff, Ann, xxvii.) 

20. MelanochroUe»^T\u8 mineral is found in the neigh- 
hourhood of Beresow, in the Uralian Mountains^ in lime- 
stone, where it is accompanied with Tauquelinite, phosphate 
of lead, quartz, and galena ; colour between cochineal and 
hjracinth ; compact ; crystals, rhomboidal prisms, with two 
large faces, which gives them a tabular appearance ; edges, 
translucent; streak, brick-red; ap. gr. 5*76. Before the 
blowpipe fuses easily into a brown mass, which *issumes a 
crystalline structure on cooling. In the reducino: flame it is 
converted into oxide of chromium and metallic lead. It 
consists of Oxide of lead • , 76-36 

Chromic acid . . 23 64 

100 00 

It is obriously, therefore, a suhsesqui-chromate of lead. 

{Poggendorff, xxviii.) 

21 . CSIrome tron ore, from Baltimore, was found by Ahich 

to contain, {Poggendorfff 1831.) 



Crystallized. Amorphous. 







00-83 




11-86 


13*86 


Oxide of chromium . . 


60*04 


54*91 


Protoxide of iron . . 


2013 


18-97 




7-4& 


9*96 




99*47 


98*52 



22 White Arseniate of Iron. — Kersten foand a specimen 
of this mineral irpm Freiberg, to consist of 

Arseniate of iron . • 70*70 
Water : 28*60 

( Schweigger Seidd's Jdkrbuch^ vi. 182) 99*20 

VOL. I. T 
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23. Polyhasite. — H. Rose has analyst this mineral from 
the following localities; — 





ijuansaumy. 








l^exipo. 


Schenmitz. 


Freiberer. 


Sulphur 


. . 17-04 


1683 


16-35 


AntimDiiy . 


. . 509 


0-25 


8-39 


Araenic • • 


. • 3-74 


6-23 


1-17 


Silver . . 


. . 64*29 


72-43 


69-99 


Copper . . 


. . 9-93 


3-04 


411 




. . 0-06 


0-33 


0-29 




. . 000 


0-59 


000 




100-16 


99-70 


100-30 



{Poggendorff, xxviii. 156.) 

24. VoUzite, — This mineral is found at Pont Gibaad» in 

« 

Puy de Dome. It possesses a pearly lustre ; colour rose* 
red, or yellow; granular; fbwture irregular; softer than 
glass ; sp. gr. 3*66. It consists of 

Sulphuretof zinc . . 82-92 
Oxide of sine .... 16*34 
Peroxide of iron . . • 1*84 



{Poggendorff, xxxi.) 100*10 

25. — Carbonate of lead and zinc comes from IMouiit Poxi, 
in Sardinia, in the form of small crystals, irregularly grouped 
together in rock quartz ; white and translucid ; hardness 
equal to calcareous spar; sp. gr. 5*9. It contains 
CSarbonate of lead, with traces of chloride of lead 92*10 

Carbonate of ainc . 7*02 



99*12 



(Ja/trbuch, 3d, 1833, p. 335.) 

26. Oahmie^ according to the analysis of Abich, consists 
of ^ Silica - . . . 3*84 

Alumina . . 55*14 
Magnesia . . 5*25 
Peroxide of iron 5*85 
Oxide of zinc 30 02 



10010 

The specimen was from Fahlun. 

27. Blue Arseniate (^f Capper, (Jakrbuch, Ut, 1833. p. 73.) 
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firom Cornwall, consists, accoivliuor to TroUe Wachtmeister, 



of Oxide of Copper 

Alumina . 
Peroxide of iron 
Arsenic acid . . 
Phosphoric a«id 
Silica and qaarta 
^^^attsr • • • • 



3519 
803 
3-41 

20-79 
3-61 
6-91) 

22^ 



100^26 

28* PhUimm^ in Siberia, b foand in fine sand. A piece 
was obtained at Nisehne Tagil, weighing 4 Kilogrammes^ 
(8 Iba. 13 oz. 4 dr. avoird.) in 1827, and tliree bits in 1831-32, 
the two first weighing 8 kil. (17 lbs. 11 oz.) and the third 

6 kils. (11 lbs. 1 oz. 1 dr.) It is accompanied with ^old, 
osmium, iridium, magnetic iron, clironiiuiii, brown oxide of 
iron, oxide of titanium, epidote garnet, rock crystal, and 
sometimes dianioTuIs. The Baiui i?i coin]>osed of jasper, 
quartz, and <j:reHii stone, and likeu isp small y^'^l^w crystals 
of rhomboidal, dodecahedrons, resembling ('hr\ soberyl, the 
nature of which is not known. Among the rocks which 
accompany platinum in the Uralians, serpentine is the most 
leraarkable. Gold appears generally to exist in the same 
rock with platinum. {Journ. de St. Petersburg, 1833.) 

29. Omiwn and Indktm, — Two minerals have been ob- 
tmned in the Uralians, composed of these two metals. One 
Ibund at Newiansk possesses a eompoond crystalline form, 
consisting of the combination of a doable pyramid with six 
frees, with a right hexagonal prism. It possesses a blue 
metallic Instre. Hardness nearly that of qaartz. Sp. gr. 
19*386^19*471. Before the blowpipe, on charcoal, it does 
not decompose. In the matrass with saltpetre a feeble 
smell of osmium is observable. It is found in the auriferous 
sand of Newiansk, 95 versts to the north of Katliarinenberg. 
It is also observed at Bilimbajewsk and Kyschtim, and 
several other places in the Urals. The crystals of the 
variety from Nisehne Tagil have the same form as the 
preceding. The colour is blueish-gray, analogous to that 
of sulphuret of antimony. Hardness about that of quartz. 
Sp. gr. 21*118. Before the blowpipe, on chansoal, becomes 
Uack, and loses its histre, and disengages a pungent smell 

t2 
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of osmium, which acts upon the eyes. It is found in the 
platiii 1 fcrous sand of Nischne Tagil. It is ueTer associated 

with gold. 

These two combinations of osmium and iridium, possessing 
the same shape, G. Rose considers that the idea of the 
isomorphism of the two metals is confirmed. The Nischne 
Tagil variety, which contams more osmium than that of 
Newiansk, having a higher speeifie grayily, it follows that 
osmium is heayier than irii^um. Osmium ought then to 
^ have a higher specific gravity than 21*118. Hence, it is 
obviouB that Bensellus' sp. gr. 10 is quite erroneous. 
(Poggendarff Awn. zziz. 462.) 

30. Naiwe vrtdiwn has been found at Nischne Tagil, ac- 
companied with gold and platinum. It is in grains of the 
colour of silver, verging towards yellow, possessing a strong 
metallic lustre, and is extremely hard. Sp. gr. 23*5— 23*6. 
Insoluble in acids. It is combined with some osmium, and 
may be easily fused. ( Breithaujdin Schweigg Jowm. 1833. J 

31. Chemical composition of Native (rold, particularly 
Uralian Gold. — Gold is never fouiul in the earth in a pure 
state, but is always combined with more or less silver. 

Fordjce examined a specimen from Konsberg, in Norway, 
which consisted of 2d gold, 72 silver in the 100 parts. 
Klaproth obtained gold from Schlangenberg in the Altai, 
64 goldy 36 silver ; and Lampadius, from an unknovm lo- 
cality, procured 96*6 gold, the remainder being silver and 
iron. Bonssingault analyzed gold from different places in 
Colombia, and found it comldned with silver in variable 
quantities, but always in definite proportions, viz. : one 
atom of silver with 2, 3, 4, 5, 6, 8, and 12 atoms gold. 
( Ann. de CSItsite, niv. and zlv.) G. Rose, while travelling 
in Siberia with Baron Homboldt, made a collection of gold 
ores for the purpose of determining the truth of the French 
chemist's position. 

In the Uralian Mountains, gold is found in rocks and 
distributed among sand. Previous to 1819, it was extracted 
from rock veins, but after this period, the discovery of sand 
containing it occasioned the abandonment of working the 
rock mines. Gold in rocks is found always in quartzose 
veins ; at Beresow, occurring in the form of crystals, and at 
Newiansk, in plates, while at Czarewo Alexandrowsk, pieces 
are met with which weigh from 13 to 24 livres, (18 Ibe. to 
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96 lbs. Troy.) Gold produced by the different workings 
is assayed in the mints of Katharinenburg, and St. Peters- 
burg. 

The following table exhibits the composition of gold from 
different localities^ all being richer than gold frcMm Colombia 
and Siebenbuig:— > 



■ 




Gold. 


Silver 


Katharineaburg . • . 


sand 


9301 


6-99 


Kiel. ...... 


rock 


87-40 


12-60 




sand 


930 


7-00 


Bogowslowsk • • . 




88-80 


11-20 






90-30 


9-70 


Wercli Isetsk . • . 




92-70 


7-30 


Nischne Tagil • . • 




90-73 


9-27 






91-97 


8-03 






91-42 


8-58 


Do 


rock 


92-96 


7-05 




baud 


91-78 


8-22 






91-46 


8-66 


Schaitaask , • . • 




95*10 


4-90 


Bilimbajeusk . . . . 




93-54 


6-46 


Do.. 




91-24 


8-76 






93-33 


6-67 


Usewoledski . . . 




89-01 


10-99 






88-72i 


11-28 



Before the blowpipe, pure gold and pure silver are readily 
distinguished })y their fusing into a transparent and colour- 
less glass, with salt of phosphorus in the exterior flame. 
In the interior Hanie, if the quantity of silver is small, the 
glass is opaline and yellowish, but if great, altogether 
yellow and opaque. The natiye alloys act in the same 
maimer, but an alloy which contains only | per cent, of 
flOver has no action on salt of phosphorus. 
' When the quantity of silver is small, which can be easily 
detected by the golden colour of the alloy, the metals may 
be diseolved in a covered capsule, in aqua regia. The greatest 
portion is converted into chloride of silver. Decant the 
solution and remove the chloride by the aid of a glass rod, 
and add a new dose of acid. If the alloy contains more than 
20 per cent, of silver, the chloride sticks to the glass, and 
gives rise to inaccuracy. The two acid solutions should then 
be diluted. The hrst is only slightly muddy ; lor, it appears 
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that a saturated solution of gold does not dissolve a notable 
quantity of chiui ide of silver ; the second, on the contrary, 
deposits a considerable quantity of tliis substance. When 
the whole chloride has been deposited it should be filtered 
and weighed, after being dried and fmsd in a porcelain 
crucible. Evaporate the liquid in a poreelam cracible, to 
drive off the ejccess of chlorine, and when fumes cease to be 
given off, treat it with oxalic acid. - Place the liquid in a 
glaBS defended by a convex cover, in order that no gold may 
be mechanically removed with the carbonic acid, and allow 
the glass to remain for 24 hours in a warm place. Filter 
the liquid, evaporate to dryness, and pass a stream of sul- 
phuretted hydrogen through the solution of the remdue in 
muriatic acid. A trace of copper is thus separated, and the 
iroii may be removed by hydro-sulphuret of ammonia. 

When the gold contains more than 20 per cent, of silver, 
the correct plan is to assay the alloy in a cupel with lead 
and silver, and to treat the new alloy with nitric acid, which 
takes up the silver only. Gray Lussac shewed that a loss of 
silver is sustained to a small extent in this way, and G. 
Rose, to obviate the inadequacy of this plan, tri^ a num- 
ber of others, and at last hit upon one which he considers 
better than any other yet devised. Fuse the native gold 
in a small porcelain crucible with lead, by means of a lamp 
supplied with a double current of air. Digest the mass in 
nitric add; detach it from the crudble, and place it in a 
glass vessel, adding a new portion of nitric acid diluted 
with water, in order to dissolve the nitrate of lead ; wash 
the residue ; dissolve it in aqua rt ir ia ; j u ecipitate the chlo- 
ride of silver dissolved, diluting the lii^uid with water ; fil- 
ter the liquor and evaporate to dryness. Dissolve in water, 
and precipitate the gold by meanb of muriate of iron. Sul- 
phated protoxide of iron does not answer for the ])rccij)ita- 
tion, because the gold in solution may still contain a little 
lead. Dilute the nitric acid solution with much water ; then 
treat it with chloride of lead, and not with muriatic acid, 
which may precipitate part of the lead in the state of 
chloride. Place the liquid in a warm place, to ibvour the 
precipitation of the chloride of silver, and when the solution 
has become clear, collect the chloride upon the filter whicb 
was used to filter the solution of goldr The minute portion 
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of iron cannot be appreciated, on account of the quantity 

of lead. 

Rose has never found platinuiu and y^cAd associated. He 
deduces from hi.« analyses several important consequences. 

1 . Native ^uld does not contain gold and silver in defi> 
nite proportions. 

2. Gold and Hilver belnjs: coinl»lTi( d in indefinite 
proportions, he concludes that they are i^oniorphous, an 
inference which cannot be deduced with the same certainty 
from the id^tity of their erystab. 

3. Native gold always contains ttlver, oopper, or iron. 
The smallest quantity of silver was in a specimen from 
Scliabroiiskiy which contained '16 per cent, of rilTer, but 
*35 per cent, of copper were present. 

4. The speciflc grarity is in the inTcrse ratio of the 
proportion of silTCr contained in the mineral. 

In general, ftised gold has a greater density than native 

gold, which, iiowever, may be owing to cavities in tiie latter. 

5. Different specimens from the same locality vary in 
composition. 

6. Gold found in veins varies in difierent parts of the 
same mine. 

7. He finds that the gold from sand contains more silver 
than that from veins. The proportion in flu former being 
89*7 per cent, of silver, and in the latter, 79*1, a fact com- 
pletely contrary to the determination of the Russian govern- 
ment, for the mining of gold has entirely yielded to the 
process of procuring it from sand. (Poggmdorff Aim.) 

HBTSORIC STONES. 

According to Hofrath Stromeyer, copper exists in all 

meteoric masses. He examined specimens from Agram, 
Lenarto, Klhogen, Bitburg, Gotha, Siberia, Louisiana, 
Brazil, Buenos Ayres, and the Cape of Good Hope, and 
found in all of them an appreciable quantity of copper, 
varying from 0*1 to 0*2 per cent., and he came to the con- 
clusion that the presence of this metal must be considered 
as constant a character of these substances as are the nickel 
and cobalt, which are found in greater proportion. (Am, 
dor xxvii. 689.) 

Beraelius appears to have entirely overlooked this metal, 
in meteoric stones, for, in the analysis of a mass from 
Macedonia, he found 
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Protoxide of iron 13- 83 > X8*83 
Peroxide of iron 6'00 S 

. • . Alumina 2'70 

Oxide of chromium • • 0*50 

Lime • 1*86 

Magnesia 26*30 

Oxide of Nickel ... 0*10 

Oxide of manganese • 2*40 

Potash 2-08 

Soda 1*20 

{Kongl. Vetemk. Acad. Hand, 1828, 156.) 95*53 

H. Stromeyer examined a mass found at Magdebourg in 
1831, the specific gravity of which which was 7-39, and its 

constituents, Iron - - - 74*65 

Molybdenum i0'19 

Copper - - 4*32 

Cobalt - - d«07 

Nickel - - 1-23 

Manganese 0*01 

Arsenic - - 2*47 

riiosphuruh 2' 27 
Sulphur- - -92 
Silicon - - -39 
Carbon - - '48 

10*000 

Aiiotlif r body found near the Iron Works of Rothehutte, 
in the Hartz, atiorded. Iron - - 8M4 

Molybdenum 1*08 
Copper • - 7*69 
Cobalt - - \ 
Nickel - . f 

Manganese- 0*14 

Arsenic - • 1*82 

Phosphorus '81 

Solphnr* - *62 

Silicon - - P94 

Carbon - - *69 

' Calcium - '29 

* . 

(Am, des Mines^ v. 566«) 98*62 
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Eame^ — Hermann,* of Moscow, examined a substance 
termed inflammable snow, wliich fell on the 11th April 
1832, thirteen versts from Wolokalamsk, and covered a 
considerable space of ground, to the depth of 1 to 2 inches. 
Colour, wine-yellow, transparent; soft and elastic, like 
gum; sp. gr. 1*1; smelling like ranced oil; burns with a 
blue flame, without smoke ; insoluble in cold water ; soluble 
in boiling water, upon which it swims ; soluble in boiling 
alcohol; dissolvefl also in carbonate of soda, and acids 
separate from the solution a yellow viscid substance^ soluble 
in cold alcohol, and which contains a peculiar acid. Ana- 
lyzed by oxide of copper* it gave 

Carbon . . 61*5 
Hydrogen . 7*0 
Oxygen . . 31*5 

100*0 

Hermann calls it Eaine^ signifying oil of iieaoen* 

MINERAL WATERS. 

1. Saline Springs, — Boiissingault baf observed numerous 
springs of this nature among the Andes, with iodine in 
solution, and has remarked that the inhabitants who em- 
ployed the water of such springs for domestic purposes were 
firee from goitre, a disease extremely prevalent in the ele- 
vated parts of South America. They appear indiscriminately 
in the ancient and modem strata, llie most remarkable 
are those of Guaca, near Medellia, in Antioquia, where 
the water proceeds from a micaeious syenite, covered 
occasionally by quartzose sandstone, containing layers of 
pyritic lignite. At the village of Samson, on the Rio Negro, 
there is a spring which contains so much glauber salt that 
it is little used. It consists of 

Chloride of sodium - - 43* 
Sulphate of soda - - - 53* 
Carbonate of soda - - - 1-0 
Carbonate oi lime - - • 3*0 
Iodine a trace 

1- 

The district of Vega de Supia contains many saline 
springs. The principal rock is syenitic porphyry, which 

* Fogg. Ana. xxTiii. 566. 
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ywttOfliMfl traces of iodine. Five welU hold in solation the 
following anbetaneea i — 







Mwb. 




MttgMI 




Chloride of sodium - - 


81- 


65* 


69- 


59- 


83- 


Chloride of calcium - - 


9- 


{{ 


14- 


(( 


«c 


Chloride of magnesium 


1- 


(C 


14- 


C( 




Sulphate of soda - • - - 


cc 


31- 


(C 


37- 


9- 


Sulphate of lime - - - 
Garoonate of soda * - 


9- 




13- 




«( 




4- 


«( 


1- 


«( 


CSarbonate of lime- - - 


«c 


6- 


(C 


2. 


8- 


Carbonate of magnesia 


<« 


« 


*€ 


1- 


cc 




trace 


trace 


trace 


trace 


trace 




1-00 


105 


100 


100 


1-00 



The Talley of Magdalena possesses some iodine waters, 
and that of Canca a great number. 

On the plain of Mira is situated the base of the voleano 
of Cotocaxo. This plain is coyered with sand and common 
salt, which is most probably deriyed from the subjacent 
trachyte, a rock coiitaiuing glassy felspar imbedded in a 
basis of pyroxene. 

2. Water of iSomjragne. — The temperature of this water 
is 7i° C. {A^ F.) The spring is situated 706 metres (770J 
yards) above the Meditp iTanean, and arises from a sandstone 
covered hy secondary liiucstone. The salts present with 
their water of crystaliization are, according to Berther,'"' 



Sulphate of soda • • 


. 12*22 


Sulphate of lime . « 


. 5-85 


Sulphate of magnesia . 


. 4-68 


Chloride of potassium . 


. 2-37 


Chloride of sodium • 


. 74-88 




luo-uo 



no trace of bromine or iodine could be detected. 

3. iSM^^r.—- This water has a specific gravity of 1*2884, 
and contains 

Chloride of magnesium . 15*84 
Chloride of calcium . • 6*19 
Chloride of sodium • • 10*94 
Chloride of potassium . 2*08 
Bromide of sodium . . 0*^ 

35-55 

* Menunn, 313. 
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IL AekUmt Waten. — 1. U(AerBngm oa tiwbbrderB of 
Ltke Constance, possesses m oopioBS acidnlons spring, winch 
has a temperature of 11° to 12°, and a density of 1*002, 

containing in the pound of l(i uunces, the following sab- 
stances, by the analysis of lierbei^er. {Joum, de P/mrm. 
xix. 192.) 

Carbonic acid .... 266*6 cubic inches 
Azote . 43-3 

ProtOHsarhonate of iron . 43*424 gnns. 

Proto-carbonate of manganese 3*936 ,, 

Sub-carbonate of soda . . 14-600 „ 

Sulphate of soda . . . 39 000 „ 

■ tSilbride of calcium . . 30*280 „ 

' ^ttil oHde of magnesium . 19*920 

. Matter containing azote . 32*600 „ 

\ Carbonate of lime . . . 88*520 „ 

Alumina , . • . . . . 6 000 

Silica 32-000 „ 

3(30.880 

The ochry substance which it deposits consists of 
Hydrous ])i()toxide of iron . 75*70 



Oxide of manganese 


. 00*30 


Extractive matter . • 


- 00-60 


Carbonate of lime . ^ 


. 13-45 


Carbonate of magnesia . 


2-95 


Silica and alumina . . 


. 700 




10000 



This water is employed as a tonic. 

2. Cramaiu-.—lu temperature is 4° 5' C. (40° 1' F.) 24 
litres (ligalln.) analyzed by Laniotlie* afforded 



Carbonic acid - - - 


i vol. 


Carbonate of iron 


50 




Sulphate of iron - - 


12 


»f 


Carbonate of lime - 


48 


19 


Sulphate of lime - - 


24 


»f 


Muriate of lime - - 


48 


»f 


Muriate of potash - 


48 


»» 


Sulphate of magnesia 


7 


99 


Animal matter * - 


3 


99 









* Joum. de Pharm. xix, 492. 
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3. Acidulous water of Chmbon, — M. Blondeau, {Journal 
de Pharvi. xxi. 674.) finds this water, which is situated in 
the department of Caatal, in a claj slate formation to 
contain « 

Bi-carbonate of soda. 

Carbonate of magnesia, 

Carbonate of lime, 

Sulphate of soda, 

CUoride of sodinm. 

Carbonic acid, 

Traces of organic matter. 

III. Hot Springs. — In the neighbourhood of the volca- 
noes of tlio Cordilleras, according^ to Boussingault, the 
temperature of thermal springs does not diminish with the 
altitude, from which it would appear, that the heat is 
deriTed from internal fires. They contain carbonates of lime 
and magnesia, chlorides of calcium, and sodium, sulphates 
of soda, lime, magnesia, traces of silica, carbonic acid, 
and sulphuretted hydrogen gases, (Ana. de C%tai. 62. 181.) 

IV. SuJtpkurecm Waten,^Waten of St. C?«nu.— Professor 
lATini procured firom a litre (61*02 cuMc inches) of this 
water, 19*5 cubic centimetres, (1*17 eulnc inch) of carbonic 
add, 5 (0-3 cubic inch) sulphuretted hydrogen, and 17*5 
(1*05 cubic inch) of azote, and the following solid contents 
in the same volume of water: 

Silica ----- 0*0254 grms. 

Peroxide of iron< - 0*0066 

Alumina - - - - 0*0015 

Carbonate of lime - 0*0535 

Iodide of sodium - 0*0136 

Sulphate of soda - 0 0151 

Carbonate of soda - 0*2733 

Chloride of sodium- 2-1034 



9f 
9* 
9f 
ff 
99 
99 
99 



2*4924 

St. Genis is situated in Piedmont, about 4 leagues to the 
East of Turin The temperature of the water is 5° R. 
(44''1 F.) {Memoire deUa Beak Accademia, deOe Sdenze di 
Tminfft xjucvi. 19.) 
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Abticlb V. 

On Jhfgbdte. By Thohas TtaoMsov, M. D., F.R.S., &e. 
Regius Professor of Ghemistrj i"^ the Umyersity of 

Glasgow. 

Tm mineral of which I mean to give an aooount in this 
ptaper^ was sent me at least seven years ago, by Dr. Torrey 
of New York;, and some years alter, I received a fresh 
supply from Mr. Nutall. Dr. Torrey informed me in his 
letter, that it had been disooTcred by two American Minera- 
logists, (I think they were Mr Keating and Mr. Vanuzem ; 
though of this I am not quite sure, as I have not Dr. Tor- 
rey's letter at hand,) who gave it the name of dysluite, from 
its difficult fusibility with carbonate of soda, aiul who were 
engaged in analyzing it. This information prevented me 
from doing any thing more than giving it a cursory ex- 
amination, which satisfied me that dysluite was a new 
mineral of rather a curious nature, and hig^hly deserving 
the attention of mineralogists. Being unwilling to deprire 
the American mineralogists of the credit which might 
accrue to them from the analysis, I cautiously abstained 
from alluding to it, in a paper on the analysis of American 
Minerals, published in the Annals of the Lyceum of Natural 
History of New York, in the year 1828. But six years 
having elapsed since that period, and no analysis nor notice 
of dysluite having appeared in the interval, I take it for 
granted, that the American gentlemen have relinqunhed 
their inten^n of prosecuting the analysis, and that, there- 
fore, I ought no longer to withhold the knowledge of this 
curious mineral from mineralogists. , 

Dysluite occurs at Stirling, in New Jersey, interspersed 
through a dark coloured limestone, and immediately mixed 
with crystals of octahedral iron ore and several other 
minerals, which it is unnecessary to describe here. I ob- 
tained it by dissolving the limestone in muriatic acid, and 
liking out the crystals of dysluite from the other crystal^* 
and grains with which it was mixed. 

Colour yeUowish brown, sometimes lighter, sometimes 
darker. In grains varying from the size of a mustard seed,* 
to that of a pea ; most of them crystallised in r^lar octa^ 
hedfons. Texture foliated. Lustre of the fiices of cleavage 
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splendent, resinous, the facw of the crystals are frequently 
rough and have little lustre ; easily frangible ; hardness 4*5 ; 
specific gravity 4*551 . 

Before the blowpipe assumes a red eolottr but does not 
fiise, on cooling it resumes its natural colour and appear- 
ance. When heated on ehweoal it bacdmiss daricer Iwt 
does not melt. With oarlioaateof soda it does not luae; 
but the soda while in fusion appears red, on cooling it re* 
sumes its white colour. With biphosphate of aod-a. it does 
not fuse. The flux while \n fusion assumes a fine red 
colour; when it b» tonus solid, the colour changes to yel- 
low; aiid when quite cold, it resumes its usual colours and 
transparency, the assay remaining unaltered in the centre. 
With horax it dissolYes very slowly. The bead is tran»- 
parent and has a very deep garnet red ei^our. 

1 . To determine the comp<»ieat parts of this mineral^ 
100 gmins of it were reduced to a very fine powder, and 
heated ibr an hour in a platinum crucible with thrice the 
wieight of anhydrous carbonate of soda. The mixture 
had been fused^ and when cold had a fine green oolour» 
indicating the presence of manganese in the mineraL On 
digesting the fused mass in muriatic acid, 67 grains of the 
mineral remained undecomposed. 

This residue was a^rain fused with thrice its weis^ht of 
carbonate of soda, and kept for an hour in a strong red 
heat; the fused mass was similar to the former. Being 
digested in muriatic acid, 32 grains of the mineral still 
remained undecomposed. 

These 33 grains being treated with thrice their weight 
of carbonate of soda as before, the whole dissolved in mu- 
liatk aeidy except a few flocks; which being heated a 
Iburth time with carbonate of soda, and the mixture di- 
verted m muriatic acid, a complete solution was obtained. 

3. The solution in muriatic add had a stnmg yellowish 
red colour, shewing that the mineral contained much per- 
oxide of iron. They were all mixed together and evapo- 
rated to dryness in a porcelain dish. 

3. The dry mass, which had a yellow colour, was dig«:>ste(I 
for an hour in water, acidulated with mui uitic acid, and 
then passed through a hlter. There remained on the filter 
a white powder, which, being washed, dried and ignited* 
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mighed 2 graiM ; dried by the blow-pipe, it melted witk 
e flfei 'f ^ g c enoe into * tnpuqparent oobnudeM giaes witk 
caibomtte of sodm, and was not eolvble in acids. It was» 
^bofefbre, Alios. 

4. Tlie liqaid which had passed through the filter, to- 
gether with the washings, was evaporated down to a 
managta])]p quantity. It was then neutralized and pre- 
cipitated l)y caustic ammonia, added in excess. The whole 
was thrown on a filter, and the yellowish red residue on 
the filter well wa«ihed. The colourless liquid which passed 
through the filter was concentrated on the sand-bath, 
partly to diiye off the excess of ammonia^ and partly to 
vsdaee it to a manageable qnantity ; during the concentra- 
tion white flocks &11. The quantity of this precsipttate was 
much increased on adding carbonate of soda to tbe liquid. 

This precipitate was eoUeeted on a filter, wasbed and 
dried. It possessed the fS(dlowiag properties : - 

(1.) When heated to redness, it became yellow, bat re- 
aamed its white colour on cooling^. 

(3.) Soluble in solphimc, nitric and mariatic acids. Tbe 
solotions colourless ; and when neatral, possessed the 
peculiar taste which characterizes the salts of zinc. 

(3.) The nitric acid solution precipitated in white docks by 
caustic anniionia, re-dissolved by an excessof the precipitant. 

(4.) Precipitated in white flocks by caustic potash, and 
re-dissolved by an excess of the precipitant. 

(5.) Precipitated in white flocks by the alkaline carbo- 
nates, and not re-dissolved by an excess of the precipitant. 

(6.) The sulphuric acid solution being cautiously evapo- 
rated, yielded transparent white ciystals in four-sided 
, prisms, almost rectangular, and easily reeogniaealde as sul- 
phate of sine. 

It is obvious that the powder thus obtained was oxide <^ 
sine. 

To the liquid from, which thb precipitate had been ob- 
tained, oxalate of ammonia was added, and the liquid con- 
centrated. In this way an additional ]»recipitate was slowly 

obtained, which was oxalate of zinc. 

All these precipitates being collected and exposed to a 
strong red heat, left 16 8 grains of oxide of zinc. 

6. The red precipitate collected on the filter, (in para- 
graph 4) was well washed, and while still moist, was dis« 
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solved in muriatic acid. This solution was mixed with, a 
great exoess of caostic potash, and boiled for two hours ia 
a porcelain ressel ; the whole was then passed through a 
filter* The liquid which passed through was colourleai; 
the matter remaining on the filter was dark red. 

6. The potash solution which thus passed throogh the 
filter ytogether with the washings of the filter^was evaporated 
to dryness in rather a strong heat» and the dry residue being 
mixed with water, was digested (in the cold) in muriatic 
acid. A while powder remained undissolved, which, being 
separated and ignited, weighed 13 04 grains. It possessed 
the following characters : 

(1.) When heated )>efore the hi ow- pipe with nitrate of 
cobalt, it assumed a beautiful blue colour. 

(2.) It dissolyed by heat in sulphuric acid, and the solu- 
tion being mixed with a solution of sulphate of ammonia, 
yielded crystals of alum. The powder then was abmina, 

7. The muriatic acid solution being supersaturated .with 
carbonate of ammonia, a white precipitate fell, which being 
separated and ignited, possessed the characters of alumina, 
and weighed 17*46 grains. 

Thus, the whole alumina extracted from the mineral was 
30.49 grains. 

8. The dark red precipitate which was collected on th^ 
tiiter (iu paragraph 5) being dried and ignited, weighed 
60*53 grains . 

9. It was digested in muriatic acid. The whole dissolved 
except a white powder weighing 0*996 grains. It was silica 
slightly impregnated with iron. 

' 10. The muriatic acid solution was mixed with carbonate 
of ammonia till it was rendered as neutral as possible ; in- 
deed a few fiocks had precipitated. It was then heated in 
a flasks Carbonic add gas escaped in abundance, and the 
whole peroxide of iron was precipitated. The whole was 
thrown on a filter, the oxide of iron was collected on the 
filter and washed ; the colourless solution which passed 
through being mixed with carbonate of ammonia, a white 
precipitate fell, which became brown ]>y strong ignition, 
and possessed the character of oxide of manganese, it was 
equivalent to 7*76 grains of protoxide of manganese. 

11. The peroxide of iron remaining on the filter being 
dried and ignited, weighed 41*774 grains. 
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From the preceding analysis the constituents of dysluite 
appear to be 



Alumina - - • - - 
Oxide (if zinc - • - 
Peroxide of iron - - 
Protoxide of manganese 

Silica 

Water 



Atoms. 


30-49U 


13-66 


8- 


16- 800 


3-2 


1-89 


41-774 


8-38 


4-96 


7-760 


1-69 


1- 


2-996 


1-498 


0-88 


0-400 






100-12 







If we admit the silica to be only an accidental mixture, 
it is CYident that dysluite consists of 
8 atoms alumina 
2 oxide of zinc 
5 peroxide of iron 
1 protoxkle of manganese 
The alumina obTiously acts the part of an acid, as it does 
in spinell, automolite, sapphirine, and candite. But in all 
of these, several atoms of alumina unite with one of the 
bases, which are manganese and peroxide of iron. But 
dysluite is composed of simple aluminates, the formula 
exhibiting its constitution being 

6/AL + 27 Al. -h «»A1. 
It is worthy of remark, that the crystalline form of dys- 
luite is the regular octahedron, the same form which spinell 
and all the other cryatallized minerals, in which alumina 
acts the part of an add, assume. 



N^ote. — The four minerals mentioned, in which alumina 
acts the part of an acid in union with a base, have their 
composition represented by the following formulae, as 
.deduced from analyses made in the laboratory at Glasgow. 



1 Spinelle, Sp. Gr. 3-623 



2 Sapphirine 

3 Candite 

4 Automalite 
To which may be added 

Chrysoberyl 

VOL. I 



9t 



3-428 
3ei7 
4*261 

3-711 

V 



2MA1.HMS^ 

8MAl.<+5/Al.H 

ZA1.« 

6G1.AL«+/Al.»i 
Edit. 
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Article VI. 
Sketch of the Geohgy of the Bombay lekmds. By 

• ROBXBT D. THOMfiOXy M. D* 

Although l^ombay has l>een known toEiiro|)e;ms since the 
year 1509, when the Portuguese Viceroy Ameyda captured 
a vessel in what the historiaii of the time has termed the 
River of Bombaim,"* no connected view of the geological 
nature of the islaods and antiquities in its neighbourhood 
has hitherto appeared. It is with a view of contrihutuig to 
supply this omission, thtt the &ets contained in this paper, 
which were acquired hy ohservation, in the course of a short 
residence in that presidency in 1832, were drawn up. 

The mean of fifty-nine observations in May, June, and 
July, 1832, gave me 83°- 14' for the temperature of the 
harbour of Bombay. This includes twenty-seven observa- 
tions made after the setting in of the monsoon, on t lje 14th 
June. But a period of thirty-two days, immediately previous 
to this date, aflfords 83°*43' for the mean temperature of the 
hot season; and twenty-seven observations gave for the 
commencement of the rainy season a mean temperature of 
82''-85. The average temperature f<Hr 1803 was SH"", and 
for 1804, 801° » the number of rainy days for these 
years 102.i' 

The quantity of rain which fell in June, July, August, 
and September 1817, was 104 inches.]; On the 23d June 
1817, no less than 9*3 inches of rain fell in one day. In 
Ihct, the inhabitants of temperate countries can form no 
idea of the quantity and force of the rain which falls 
between the tropics. The mean barometrical height for 
half of 1810 and 1817, was 29-986 inches. 

The harbour of Bombay, situated on the Concan, or 
Pirate Coast of the western peninsula of Hindostan, is 
possessed, as its name implies, of peculiar excellence and 
capaciousness,! and has, therefore, been considered of great 
value ever since it became part of the British possessions. 
It may be described as forming the southern portion of a 

• 8oiHiir« *' Pcft^pBM Ana," TMit.i. i». 146. 

t Ann. of FfaUosopfay, xiii. 145. 

t Ann. of Philosopliy, xii. 212. 

§ From the Portuguese Bium-Bakia, good bay. The accompanying chart of 
the harbow vid iwda <tf Bovbtj, I «iilaEg«d Iran tUt of Laane vaA 
WhlMe. 
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rectangular bay or reoeas* which lies between TuU Point in 
N. lat« IS*" 47, and Basseen. in N. lat. W 19^ and between 
the parallekof £.lon.72P47' and 72Pd>f possessing, therefore, 
an extreme length of thirty-two miles, and an average 
breadth of sixteen miles. The island of Sabetie occapies 
seventeen miles in the length of the northern part of the 
bay, acquiring a breadth ot from fifteen to seventeen miles, 
while its circumference has been computed at seventy miles. 

A considerable proportion of the remaining part of this 
bay is occupied by Bombay, Caranja, Elephanta, Butcher, 
Woody, and Cross Islands, which, being disposed in a 
crescentic manner, form the harbour of Bombay, an open 
and extensive bason eight miles in diameter, affording , 
good anchoring ground and secure shelter for fleets of 
ships of the largest bnrthen. It is these insulated por- 
tions of land, that I have designated the Bombay Islands. 
The appearance presented by these islands is highly pic* 
tnresqne, as they are in many places adorned with thriving 
woods, which, between the trofncs, always produce rich 
and refreshing scenery. But, in the Island of Bombay, the 
present trees appear of recent origin ; for, we learn from 
older writers that the land was formerly swampy, and 
afforded no plants or trees worthy of mention. At present 
the higher parts of Salsette and Caranja are nearly destitute 
of trees, but they are for the most part thickly clothed 
with straggling junerle. 

The general contour of these islands corresponds closely 
with that of the adjacent continent, and as far as the latter 
has been investigated, the formation appears identical. 
The altitude attained by the rocky masses in these insulated 
lands is never great, although they are all considerably 
elevated above the level of the ocean. The dark hills of 
Salsette reach the greatest height, next to them in order 
come the rugged masses of Caranja and Elephanta, but 
Bombay and the remaining islands approach more nearly 
the character of plains. 

Before taking a separate view of each of the more con- 
siderable of these islands, it seems satisfactory to present at 
one view a description of the rocky masses and minerals, 
which form their essential constituents, and here it may be 
premised, that the rocks belong all to that class whtch has 
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Vk'oh t(-nned trapjtean, or, tlieoretically, volcanic, as dis- 
tinguished from the granitic series, or plutonic rocks. 

1 . Basalt, occurring in situ at the ruins of a chapel in 
Salsette; colour, dark-gray, or blackish, with numerous 
erystabof olivine and angite interspersed; fracture, irre- 
gnlar, dull. The upper portion of the ridges in ISabetle 
appears to eonaistof this rock, or modifications of it. • 

2. Black Basalt, in Elephanta, often presenting a homo- 
geneous aspect when fractured, hut fiwqnently contdning 
minute portions of olivine, sometimes in rounded granules, 
at other times ciystallised ; texture highly indurated. This 
and the former variety, fuse before the blow pipe per se 
into a mass resembling pitchstone. The celebrated figure 
of the elephant, close to the vilhige of Galiijtooti, consists 
of this rock but it ay)pears to be of liTnited extent. 

3. Amygdaloid, appearing- at tha great temple of Ele- 
phanta, possesses a hard wackc basis, containing cavities 
filled with rock crystal and zeolites, &c., some of which 
are often met with enclosed in the strong mass in the form 
of rounded nodules, whose crystalline structure is not apjpsp 
rent until they are trans^ersly frfictured. The rock has a 
purplish aspect, and is evidently decaying in many situa- 
tions, hy the readiness with which the atmospheiical influ* 
ences act hy the medium of the amygdaloidal cavities. 
Before the blowj)ipe perse this rock simulates fused basalt. 

4. Yellowiali gray claystone porphyry, at the lower cave 
of Elephanta. The predoiiiinating particles have a yellow 
resinous appearance, with a black basis. 

5. Green claystone porphyry, appearing at ^aboolaTank ; 
fine-grained, and admitting of a good polish, interspersed 
with dark-coloured soft particles, which have an even frac- 
ture, and appear to be small masses of indurated clay. 

6. Amygdaloid, with a light coloured porphyritic basis 
and green cavities, accompanied generally with large crystids 
of cfdcareous spar, from the neighbourhood of Parell. The 
calcareous spar is sometimes dark-coloured, probably from 
the effect of reflected ligbt upon it in its impacted situation. 

7. Numerous large fragments of shell conglomerates may 
be observed on the shore of Elephanta, consisting of a 
nucleus of porphyry, or amygdaloid, closely surrounded by 
adhering bivalveb, which afford means of extending the 
limits of the growtix oi tiie mangrove. 
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Tlie amygdaloidal cavities contain numerous species of 
various classes of minerals, but those which are of very 
common occurrence are included under these genera. 

CLASS I. ACIDS. GENUS, SILICA. 

1 . Rock crystal, termed Palurwa in tiie Malabar language; 
tSjpadUia m the Grantham dialect, occurs vejry abundantly in 
each of the islands, in the form of crystals, yaryuig fnun 
the most mmate siie to half an meh in lengdi. 

2. Common quarts. 

. 3* Milk aad Rose quarts* 
4» Ohakedony. 

5. Amethyst. 

6. Agate. 

7. Carnelian, rare in the immediate neighbourhood of 

Bombay. 

8. O r i € 1 1 1 ci 1 j asper , or blood stone, also rare, but abundant 
in Guzurat and Cambay. 

GLASS ilw— ALKALIBS. 
I. aBKUa LIMS. 

. Caloareoiis spar. 

XL OXNUS ALUMIXA. 

1. Mesolite, whose composition is expressed by the 
formula 3 Al. S + (J C -f i N) S» + 34 Aq,* 

2. Heulandite, observed frequently in Caraiga and £ie- 
phanta, appearing in the form of laige white eiystab. 

Of this last genus the number of species in India will be 
found extremely numerous, indeed there can belittle doubt 
that this country will afford an immense field of diseoveiy 
for future mineralogical investigators, nor is the scantiness 
of our mineralogical knowledge of India so much to be won- 
dered at, when we reflect that, as yet, scarce a single addition 
has been made to our lists from the British possessions in 
the East, where, of all portions of the globe, geological 
facts point out the certainty of the greatest minerali^^cai 
stores. 

The agate occurs in the form of round nodules, aawell aa 
in flat waterwom cakes. The chalcedony forms a basia 
generally upon whieh the rock-ciyatal and amethyst are 
seated^and in one boautiftd specimen procured in Oaranjat 
fine crystals of heulandite are similarly placed. The meso- 
lite occurs in large radiated crystals, and likewise in the 

* The rewiU of an analjrnt bj me. /amtmt't /•mnuU, 1834* 
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state of a lump-sugar appearance, which, when fraetared, 
exhibits minute, slender, Bilky»like crystalB, dispoaed in a 
radiated form. 

Cameliaa may be procured in the bazaars, brought from 
Gambay, where it seems to exist in considerable abundance. 
It appears that the specimens of this mineral which are 
worked into ornaments, are principally obtained from the 
neighbourhood of Broach, by sinking wells in the dry 
seasons in the channels of torrents, at the bottom oi which 
they are found lying" in the form of round nodules, inter- 
mixed witli other rolled pebbles, probably forced by the 
impetuosity of t\iv niounttuii streams from L^reater eleva- 
tions, and generally weigh from a few ounces to two or 
three pounds. 

Some of them are red, others pink, but the most delicate 
and beautiful is certainly the colourless or opaline varie^. 
There can be little hesitation in a£Elrming that similar sources 
of this mineral exist in the beds of the numerous streams 
which abound between Bombay and the Ghauts, and which 
add so materially to the grandeur of this romantic region. 

A beautiful variety is brought to Bombay, containing 
elegant arborizations resembling the ramifications of in- 
closed mosses, a phenomenon which in many instances 
appears to be justly attributable to bucIi a t ausi".* 

Bloodstone, or oriental jasper, as sold in the town by the 
Parsees, appears also to be imported from Guzurat, and 
the adjacent territories. It is characterized by presenting 
a greenish appearance, with numerous blood-red streaks or 
reins traversing it in various directions. It is to the latter 
species, or to the mock pearls so frequently employed as 
ornaments by the inferior castes, that we are to refer the 
expression of the historian of Alexander : lapilli ex auri- 
bus pendent." t But with regard to the Gremmas marga- 

* The remark of Pliny, ** Infestantur plurimis vitiis — aliit''capillamentum 
rims simile," with regard to rock-oyslilj reliBn to the pMienoe of Xittaito. 

Mli»(. Nat. Lib. xxxvii . c. 'i. 

The same naturalist observes of rock-crystal, " Orieas ethane mittit, sed Indies 
ndhpneftrtv." Hiit. JT^l. nxnL t. WMeh it ignonoitly dmiid bj Ottviat 
«b OxtOr who wM fiv Mranl yMia Vimnj of Isdii. JEIo ny» ** Hullo mtm 
expraedictia loco crystallas invenitor qnemadmodnm 060 per unireftip Inditnk." 

Hist. Arom. et Simplic lib. i. c. 47, p. 171, 

t Quint Curt Huf. 1. rm. c. ix. 
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ritasque mare Utoribus infundit," it is not easy to give a 
Batisfactory explanation, although the latter obvioasly relate 
to the pearls of the Indian seas. 

We proceed now to a separate sketch of the islands, in 
the order of their importance. 

BOMBAY ISLAHD. 

The whole island majbe considered as a plain, Tariqgated 
on the east with eonsideraUe undulations, whieh form the 
small eminences termed Mazagon, Parell, and Oblong hills. 

The southern part divides into two necks of land, of which 
the eastern portion, a low and flat surface, utiords the site 
for the Fort and Dun^eree, or the Black Town, and leav- 
ing" an intermediate space called tlu Esplanade, terminates 
at Mendam's Point, the commencement of the Coulaha 
Causeway. The western promontary is considerably eleyated, 
consisting principally of Malabar Hill, which lies near the 
entry of the harhour, and terminates at Malabar Point. In- 
cluded between these points^ with a crescentic outline, as 
between the prongs of a fork lies Back Bay, a considerable 
portion of water, with a sea communioation, occupying a 
span of 2^ miles, the total mean breadth and length being 
about 1) and 1{ miles respectiyely. The water is shoal, 
having a depth of 21 fathoms in the centre, and contains 
seyerai sands, sunken rocks, and others exposed at low 

The essential composition of this tract is claystone-por- 
phyry and amygdaloid, and in some places, as on Malabar 
Hill, basalt shews itself, each corresponding with the varie- 
ties described, but seeming to yary with regard to the pro- 
portion of the bases and the msgnitude of the cayities, and 
consequent quantity of the mineral contents. From Men- 
dam's Point, a ledge of amygdaloid runs out south-west by 
south, to form a junction with Coulaba or Old Woman's 
Island, a flat and rocky mass, thinly coyered with soil, 
which barely conceals the subjacent rocks, bearing every 
mark of having been at some period a continuous portion 
of that promontary of the island of Bombay upon which the 
town is situated. Advantage has been taken of this ledge 
to form a connecting causeway between the two islands, 
which is left quite dry at low water, so that a free land 
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oonmninieation may be kept up in such circumstances. The 
prevailing rocks in this little insulated land are the same 
as those already mentioned, with the occasional ap|»ejLraiice 
of basalt as if in dykes. At the southern point a daiigeroua 
rocky mass extends out to sea nearly three miles in length, 
assisting, with the aid of Tiill Reef, in rendering; the mouth 
of the harbour extremely narrow, for, if we deduct these 
obstructions to navigation, its span is not above four miles, 
although the distanee from Coolaba to the neatest point of 
the continent equals seven miles. 

The Coulaba Reef has been tenned, from its forked figure, 
the Prongs, and appears to eonsist of the general rook, in 
a highly indurated Ibrm. The same series oeeurs at the 
New Bunder, by the Apollo Gate, where the amygdaloid 
appean to lie over the porphyry, which is very luurd when 
first exposed, and is employed as a building material. The 
New Bunder is formed of it; but notwithstanding the 
excellent quality of the stone fur enduring the effects of 
aqueous friction, it is remarkable that an effectual plan has 
not been fallen upon to render the building of the jutty 
durahle, as it is continually undergoine: displacement from 
the action of the tide. The utility of the Bunder cannot be 
disputed for the nnnierons ships which annually increase in 
frequenting this excellent port, and the situation of this 
quay, from its being exterior to the fort, is very important, 
and is perhaps safer than the Old Bunder during the height 
of the monsoon. 

To the north of the town the surface begins to rise 
gradually until the small eminence of Masagon is formed. 
Beyond it are Parell and Oblong Hills, all preserving a 
nmnded outline, thinly sprinkled with cocoa-nut trees, 
(Cocos nucifera) and affi>rding some pasture land. At Ba- 
hoola, a tank has been cut out of the solid rock, supplied 
witka broad flight of steps, to enable the inhabitants to 
have free access to the water, which they employ for all 
purposes. It is from similar reservoirs that the principal 
supplies of water for domestic purposes are obtained, and 
for the use of the crews of ships visiting the harhour. 

As much discussion lias taken place with regard to the 
induence which water procured from such sources may have 
upon the health of bcamen, by affecting the alimentary 
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canal, and, as the solution of the difficulties of the inquiry 
are very closely connected with the geological nature of the 
country, a few words upon the subject may nut Ijc out of 
place here. The whole of the soil which covers the island 
being extremely thin, it is obvious that the bottoms of the 
tanks, which arc several feet below the level of the sur- 
rounding surface, must consist of solid rocks, and the mar- 
gins being fortified with artificial building, we see that the 
water can have little opportunity of acting upon the soft 
soO, 80 as to produce a mixliiie of the earthy particles, and 
hence, that the substances of a saline nature in solution 
must derive their origin from the disintegrated rocky mass* 
Amnddiness, however, generally eiists in these waters, 
which appears to he prodneed by the agitation excited by 
the nativer entering for the purpose of carrying off the 
water, and for bathing ; bat the proportion of mechanical 
mixture ^ns oeearioned does not necessarily exist in general 
to any greatly appreciable amount, beeanse, when the cause 
of excitement is removed, the commingled matter speedily 
subsides. The temperature is always equal ur above that 
of the atmosphere, and in the dry season may be rated at 
from BO'' to 86^. It affords the following resulU with 
re-agents ; — 

1 . A solution of acetate of lead produces a copious white 
flocky precipitate. 

2. A slight precipitation with oxalate of ammonia. 

3. A muddiness with muriate of barytas. 

4. A milkiness with lime water. 

5. A precipitate with nitrate of silver. 

From these foets we may deduce that the water contains 
in solution (1.) a quantity of vegetable or animal matter. 
Judging by the eye of the relative proportions of the pred* 
pitate by acetate of lead in the Thames and Bombay water, 
we should be inclined to refer the maximum to the former, 
and no one will affirm that the water procured from the 
Thames is pernicious to health. 
(2.) Small quantities of 

Chloride of sodium ' 
Sulphate of lime 
Carbonate of lime. 
The animal and vegetable matters are derived, there can 
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be little hesitation in concluding:, from substances which 
readily gain admittance in consequence of the exposure of 
tlu' til Ilk?, and the presence of the saline matter must be 
attributed to the same sources as mother similar situations, 
their small proportions being explained by the want of free 
communication between the water and the lolnble portion 
of the earth. 

The rock at Baboola is dose grained, and is extremely 
hard, approaching in some measure to a green stone, as it 
appears sometimes in Scotland, with the aspect of an 
aqueous deposit. It affords an excellent material for 
mending the roads, which for their smoothness cannot be 
surpassed. This rock appears limited in its range ; for at 
Parell, amygdaloid occurs with very large cavities, filled 
with the usual mineral. The northern portion of the 
island is similarly constituted, presenting nearly a level 
surface, tliic kly clothed with a great variety of trees and 
shrubs,* which aiford a grateful shade from the over- 
powering influence of the solar rays, ** vim solis umbraB 
laevunt." The coast is low and rocky with the water gra- 
dually shoaling to the land, which at ebb tide leaves a 
dry and pleasant beach. The amygdaloid shews itself fre* 
quently^ in the form of half sunk rocks and dangerous 
ledges, especially along the Coulaba shores, but suffering 
in the lapse of time from the action of the sea, and occur- 
ring remaikably in conjunction with the day-stone por- 
phyry, the latter oflen rising up between two rounded 
masses of the former, sometimes placed above it, at other 

* Among the trees of the island, the Ficus religiosa and Indica are the most 
sliiUlf, wli&di tppMT to hmn •ttnctod tttentioii of Europeans, as earlj as the 
tan* of Ak Mad< g tha Grert, if ww awy jttdg» ftcm the •dariwiMo dmeajitimk. «f 
QaSataiB Ciurtiiia» " Pleriqiie nnd instir iagantiuin attpiton S«3di in Jnmnim 

nirsus, qua se curvavpmnt, pripeTiantur, adeo ut species esset non ranuyefluigeati^ 
ied arbozisez su-i nidir rfneratai," — Q. Curt. Ruf. \\h. ix, c. 1 . 

** Branching so hrood and long, ^at in the ground 
Hm bended twigt ttkt rodt, aad dsvglitan grow 
About tbe looUier tno.*<— Miltoh. 
The variety of trees and dirabois gmt, but perhaps, the fuu st om-.iments are» 
Morinda citrifoHa, Cnpparls arvmivafa , Artocarpiis integrifolia, Ti rmmalia alata, 
Getonia floribunda, Micheha chumpncfi, Mnmisnps (fenrji, i^rewiu nucroco*, and 
OrieHtaliaf Annona reitcuia aiici squamosa, and Taauirindtis indtca, which if aaj 

men^Mfs of the vegetable Icingdom eu fae comidoted ae mdigenouB in thie-ialandf 
vut lu>ld the highest nnb. 
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times under it, both being traversed frequently with basaltic 
dykes. All these rocks at the shore may be obsenred 
eoyered with shells, and their sur&ce with a decomposed 
powdeiy matter, which on inspection turns out to be the 
basis of the rock crumbling into dust. At the distance of 
two miles from the town, many of the shells which abound 
so profusely on the sea-shore are calcined, by which pro- 
cess, they are converted into caustic lime, which the natives 
term ckunam^ a substance in great request, both as a mor- 
tar, and as an edible rolled up in the betel leaf. The latter 
habit, which lias hppn denoniinatt'd bv some writers a 
luxury, ought rather to be termed a necessary practice, as 
we £nd it prevailing wherever the sole articles of diet are 
procured from the vegetable kingdom, the different sub- 
stances employed fulfilling the same end, whether it be on- 
the coral rocks of the Pacific, the arid deserts of Africa^ or 
the interminable forests of America*. 

8AL8BTTB ISLAND. 

The description of the geological structure of one of these 
islands, may be said to include almost the particulars of 

the whole, but for the sake of greater perspicuity, we have 
ventured to consider them separately. The essential com- 
position of Salsette, is clay stone porphyry and amygda- 
loid, corresponding with those rocks in Bombay, but basalt 
occurs in very considerable tracts, and assumes more de- 
cided forms. The island is very irregular in its sar£EUse, 
consisting of ridges and intervening vallies, which in com- 
bination afford agreeable scenery. 

The basalt forms two ridges which run parallel to each 
other, the one on the west and the other on the east of the 
narrow strait which separates the island from the continent, 
app earing above the amygdaloid which forms the base of the 
bills; and therefore, leading us to conclude, that its ejec- 
tion has been subsequent to that of the amygdaloid. 

The alteration which the eruption of the basalt has pro- 
duced on the masses through which it has been forced, by 
rendering the two rocks at the poiut of contact similar, 
and as if passing into each other by a gradual transition, 
are suflficiently obvious, but at the same time, the two varie- 
ties are as distinct as any of the projected series in general 
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appear, so that in a theoretical ttomeaelatiire, (the esta-* 
blishment of which, it must he admitted, is not for the 
advantage of Bcienee,) not only the Tarieties of the trap 
formation should be discriminated, bnt the whole group 

should have an appellation, indicative of its production at 
a distinct period, and under different circumstances, from 
modern volcanoes. The term subaqueous volcanic rocks, 
expresses the liypothetical nature of their ejection. 

In the centre of the inland are situated tlie celebrated 
triij])le«? of Salsette, or rather their reiimius, since they have 
received great mutilation, not from the influence of natural 
causes, which from the hardness of the rock of which they 
are formed, they are calculated in a great measure to with- 
stand, unlike the polished remnants of Greece and Rome, 
which are daily dissolving in the very rains which nourish 
the earth,* but from the hands of harharous men. 

It is not oar purpose to descrihe them ; it is sufficient to 
refer to accurate details respecting their appearance and 
size, which have forded subject of admiration to name* 
rous ages.f Thej are literally caves in hills, composed of 
porphyry and amygdaloid, thus differing from the pagodas 
on the coast of Malabar which consist of black basal t^ 

The Portuguese, who were the first European settlers in 
this country, justly merit the high degree of reprobation, 
which has been attached to their conduct, in the destruc- 
tion of these extraordinary antiquities, for they must have 
been infatuated with the most determined intention of mu- 
tilation. The date of this dilapidation may be reckoned 
about the year 1564, as we learn from the historian of that 
period ; that D. Antony de Noronha, the 9th Viceroy, and 
23rd Portuguese governor pf India, who '^ncroprlnd John 
de Mendo9a in 1564, and held the office till 1667, finding 
^he people incorrigible, notwithstanding the exertions of 

* Thcffn CoDMlilioitB in TnT«l« Didogm vi. p. t66* 

f GrTiw ]]; nareri* vol. liL p.S6« Aiittic Society Trtas. vol. m Sovsa notices 
ft tradition that a subterraneou* passag* exists between ** Canari," and Cambava, 
running under the sea, which was the work of Bimilamansa, who was king of all 
that country in the third century. Others attribute the work to the holy prince 
JoMpbat. F. Antony de i^orto, n Frindeoan, is wuA to have travelled for aeveii 
days in thia paaNfa, wikhont airiTing at ita temiaation. Sonaa'a Aaia«. ton. n. 
«d8, 395. 

% Sonnerat Voyage aox ladea, torn. u. c. 4. 



Digitized by Google 



30^2 Dr. R. D, Thorns on the [April 

the religious of fhe Meioty of Jemift» who had labonred ii^ 

defatigably for the conyersion of infidels, and had seat 
some of their number into the island of ** Salsete,** which 
contained 66 villages of pagans ; destroyed all their pagodas 
to the Tiuuiber of 200.* The soil in this neighbourhood is 
liighly improveable, if we may judge from the flourishing 
appearance of the gardens at Powey, and the quantity of 
product raised. In the low valley which runs towards the 
centre of the island, the sufaee i» completely coyered with 
a coating of salt, left by the evaporation of the sea-water, 
^^ch periodically inundates the low ground. This salt in 
its impure state is employed as a eondunent by most of the 
natires and naturalised inhabitants of the neighbourhood. 
Without drawing any very general or sweeping conclusions^ 
from the &et of the existence of a recent salt deposit in this 
situation, we cannot fail to remark, that an extensive 
formation is actually in the course of being produced, fur 
the product of the disintegrated rocks, will obviously be 
spread successively over each saline residuum, and as each 
new bed is laid, the subtrata will acquire additional firm- 
ness and solidity, combined with the agency of the high 
mean temperature, which the most trivial observer will 
detect as a powesful agent in troincal countries, in binding 
together the most arid particles.f 

This yall^ is formed by a break in the continuity of the 
basaltic ridge,the southern portion of which temunates here, 
but resumes its altitude and course near Tanna. The vale 
is overlooked by the hiU which forms the extremity of the 
ridge. The ruin of a Portuguese chapel crowns its snnunit, 
consisting of the basalt, (a gray rock with augite crystals 
interspersed, which forms its foundation, No. 1.) At the 
base of the ridge near the shore is a similar ruin, built of 
porphyry, and at each of them there is a corresponding 

* *' Portngues Asia, by Manuel de Faria y Sousa, translated from the Spamah 
by Jobn Starcna,** Land. 1695, 5 tomeSp 8vo., tome iU. p. 14. tome ii. 
p. S58. TIm» origjml title of ths woA Is Alia Poffli^|:ii«n;, 8 tam. Ibl, Lisboa, 
1666-75. 

t Some distinguished Geologists have nttn"hntpd the colour of the red sand 
stone to the femi^jinous jiarts of the porphyry, from whose disintegration, they 
consider this formation to be deriyed. Humboldt Jblssai geognostl^ue aur le 
OiMUMit dM wSMm, ted Edit. Paris, 18S6, p. 903. 
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inf^cription on sandstone tablets, which must evidently have 
been procured from a great distance. 

nrhe words of the inscription are contracted, and are in 
the Portngnese language. They rdate to some individual 
of the name of Aqnias, probably a priest, as the word 
sevserdros occurs ; and the dates of the 2d of April 1620, . 
and 28th November 1680 appear. 

Near it is situated a Mahometan garden, neady laid out 
In the English style, with grass walks, flower and vegetable 
borders, and a variety of Droit trees. 

The ascent to ihesnmmit of the hill is rendered difficult, 
by the abruptness of the declivity and the loose fragments 
containing mesolite, chalcedony and quartz nodules, which 
readily yield to pressure, and roil to the base of the hill. 
The degradation of rocks cannot better be observed than in 
this nei<2:lil »oiirhood, where we see them comminuting, roll- 
ing to the base and a^fisting in elevating the level of the 
vallies, and diminish inp; the relative height of the hills, of 
which a similarly striking illustration is afforded at the 
north-west side of the Pyrenees.* The product of this 
disintegration is well expressed by the German epithet, 
getckUbe the raiehiU of the miners, and must necessarily 
ooiistitate the most recent formation wherever it occurs. 

From the summit of the hill the prospect is very fine, 
the east view being bounded by those extraordinary trap 
mountains whose configuration is so well expressed by their 
names, F^mnel Hill, and the Queen of Mahratta's Castle» 
with the connecting ridge of the Ghauts. While, to the 
south, the harbour and islands of Bombay appear as if at 
the feet, and to the north, the dull high Umd terminates 
the }irospect, the foreground being enlivened by the rich 
foliage of the Tamarind ( Tamarindus Indica) and lofty Pal- 
myi*a, (Borassus flabelliiormis) and the more humble, 
though not less elegant jungle, consisting of the Ixora, 
(Ixora coccinea) Euphorbia, (E. neriifolia), and Lawsonia, 

(L. inermis.) 

On the north-eastern side of the strait which separates 
Salsette from the continent, alow basaltic ridge extends for 
four or five miles parallel with the ridge of Salsette, and 

• Link's XnT6]8 in Poitagal, 8to. 1801, p. 64. 
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. with the Ghaute, presenting, wherever the rock is unco- 
vered, a columnar Btrocture, and in three places, clusters 
of columns rise up, Bome of which are fifty feet high and 
ttrenty inches in diametery the shafitB being yarionsly four 
or aeren sided.* 

(7b heconihmed.) 



Article VII, 

AWALTSBS OF BOOKS. 

Philosophical Trajisactions for 1834, Part II. 
( Continued from p. 

II. Jntensiif fMcassary for MlectrolyzcUion, — ^la tiiii part of tlie 

paper the autl^or demonstnitcs that by producing a current hy the 
action of sulphuric acid upon amalgamated zinc in one vessel, pa&dng 
it through acid in a second ve&sel by platinum electrodes^ a current 
may pass for a long period^ but may be of so low an intensity^ as to 
fiUI bdow that degree at wbidh the elements of water nnaMirtal by 
any amdliaKy finoe capable of forming a combinatioa with die matter 
of electrodes, separated from each other. He found that a solutiini 
of sulphate of soda can conduct a current of electricity incapaUe of 
decomposing the neutral salt present; that this salt, in a state of 
solution, ix(j[uires a particular intensity for the separation of its ele- 
mental and that the requisite intensity ii superior to that necesaaiy 
forthe decompoBition SiiMAs of pokU9imm»)j^^ in aolntion. 
Fused chloride of lead can also condnct a euixent having an inten- 
sity below that required to effect decomposition. Fused chloride of 
silver is decomposed by a similar current. A drop of %vater and 
fused nitre conducted a current without decomposition. It appears, 
fiuther, that the necessary electrolytic intensity for water, i& the same 
whether it be pure, or mdered a bettor eonductor hgr the addition ef 
addi^ fbor the power of adds, $si.t$, and other bodies in solu- 

tion to increase conducting power, appears to hold good onlj where 
the electrolyte through which the corrent passes undergoes de- 
ooimpositinn. 

Currents of electricity produced by less than eight or ten series of 
▼oltaic elements, can be reduced to that intensity at which water can 
condnct them without soffisring decomposition, by causing them to 
pass throndi three or four vessels^ in which water shall he suoeessivicly 
Interposed between platinum surfaces. 

This subject is worthy of prosecution, in order to enable us to 
arrange electrolytes in the order of their ekctrolytic intensities. In 
terminating this portion of hispaper^ the author observes^ in relation 
to hutensity genexally, that whi»i a ^taic current is produced, having 
a certain intensity d^endant upon the strength of the diemkal affi- 
nities hj which that current is eaccited, it can decompose a particular 

* Ann. of Philoflophy, vii. 909* 
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eleetroljte without relation to the quantity of ekctridty passed, tho 
decomposition of the electrolyte being produced, if the intensitj it too 
higli* if thin be confirmed, then we may arnmge matters so that 
the same quantity of electricity may pass in the same time into the 
same decomposing body, in the same state, and yet diiler in mteoaty* 
decomposing in one ciise, and in the other not. 

HI. Vcltaic Battery. — From the principles laid down, it is 
evident that the quantitj of electricity in the current cannot he 
increased by multquying th^ quantity of metal oxidized ; a single 
pair of plates, throwing as much electricity into the form of a cur- 
rent, by the oxidation of 32*5 grs. of zinc as would be produced by 
increasing the quantity of oxidized metal a thousand times. For the 
action in each cell is not tu increase the quantity set iti motion in 
any one ceH, but to aiiiit in urging that quantity forward, and in 
manner, the wUeMity is increaied, without affecting the 
guantitt/t beyond what is proportionate to the zinc oxidized in any 
single cell of tlie series. Ten ]i;iirs nf amalgamated zinc nnd ]il;itinum 
plates, when acted upon by sulphuric acid, produced such a quantity 
of gas as to prove that just as much electricity, and no more, had 
paned through the series of ten pairs of plates, as had been trana- 
mitted throu^ or would ha^e been put in motion by any single pair, 
notwithstanding the consumption of ten times the quantity of lino. 
All these facts tend to shew tlwt the act of decomposition opposes a 
certain obstruction to the passage of the electric current, and that 
this opposing force is overcome in proportion to the intensity of the 
decomposing current. When ordinary zinc is used in a voltaic pile, the 
Waste of power is very great, for 3^ ounces of ainc, properly oxidized, 
can dreulate a cuxient aqmUe of decomposing nearly, an ounce of 
water, and of eviiLvin^ 9400 cubic inches of hydrogen. This waste, 
however, hi greater with common zinc than with the pure metal, for, 
when common snnc is acted upon by dilute sulphuric acid, portions 
of copper, leadj cadmium, are set free on its surface, and form 4smaU 
hut active voltaic circles, which act ap|»rently on the zinc surface, 
but, in reality, upon thooe accidental metals. This eflfect is removed 
by em^oying amalgamated ainc plates, which affind the full equiva- 
Init or diectricity for the oxidation of ft certain quantity of zinc, but . 
are active only when the electrodes are connected. This improve- 
ment in the voltaic battery is of great importance, for effects of 
deecomposition can now be obtained with ten pairs of plates, which 
formerly required 500 or 1000 pairs of plates. Br, Faraday con- 
eeiTea that in fdrther improving the battery, plates of platinum or 
silver may very likely be used matead of copper, in order to avoid 
the occasional solution of the copper, and its precipitation on the zinc. 

IV. Rpf<i}<fnnre of FJertrohjtes to Electrolf/lic Action. — By 
interposing a platinum plate, and adding sulphuric acid to a pair of 
zinc and platinum plates, the current was completely stopped, by 
requiring it to decompose water, and evolve both its elements before 
it should pass. The saniO effeet abnoat was produced when two paiit 
of plates were used, and one interposed plate. But, in the case of 
three pairs of plates, a current was induced which passed an inter- 
posed platinum plate, but was stopped by two. The current origi- 
nated by four pairs of plates was also obstructed by two interposed 
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platinum plates. Five pairs of zinc and platinum, with two inter- 
posed platiiinm plates, yielded a fteUe cavrent. Six vflltfliie pkM, 
and four mtemtung platiiram plates, indooed « feeble current. 
The ejects of retardation were altered when variety was made in the 

nature of the liquid employc^d between the plates, nitrir acid appear- 
ing to increase the intensity of the current, muriatic acid transmitting 
a current more easily than pure sulphuric acid. Increasing the 
strength of the sulphuric acid caused no chanse in the effect. 

On varying the nature ef the inteipoied i^ate, it wm found tlml 
widi one vdtaic pair and one inteipmed zinc plate, as powerful ft 
current was induced as if the raterposed ainc plates was absent. 
With two amalgamated zinc plates there was still a powerful current, 
but some obstruction occurred. On usinc^ three intermediate ^inc 
plates, there was still further retardation, though a good current of 
cdectxidty passed. Plates of copper seemed at foil to oceaa iim «o 
obstnietioii, lAtt after a few ammtes the citrreiit afanost entMjr 
ceased. 

All these retarding effects exhibit most distinctly the chemical 
relations and source of the current, and add to the evidence a£ the 
identity of the two. 

V. Remarks on the Voltaic Baiter if, — The action of the battery 
is weakened hy the formation during iu activity of sahstanoet wUeh 
may even tend to produce a counter eurreat. In an experiment made 
by Faraday, the retardation of the current was obviously referable 
to the state of the film of fluid in contact with the 5?inc plate, tba 
add of the film U-uv^ instantly neutralized by the oxide formed. 

A second cause oi diminution in the force or the voltaic battery is 
that extraordinary state of the surfaces of the metah dodihed hf 
Hitter, which causes them to oppose the passing current. 

The author directs, 1st. Tluit weak and eahrausted charges should 
never be used at the same time with strong and fresh ones, in the 
different cells of a trough, or the different troughs of a battery, 
because, the plates in the weaker cells retard the progress of the 
electricity originating in the stronger cells. 2d. The associating of 
strong and weak pairs of plates riioiilid he avoided^ as one part is spt 
to act as an interposing plate. 

3d. Reversing tin pXeites, either h^ aeddent or otherwise, has an 
injurious effect, by opposinf]^ the current in a manner similar to inter- 
posed plates of platinum. For, in a series of four pairs of zinc and 
platinum plates, in dilute sulphuric acid, if one pair be reversed it 
almost neutralizes die power of the whole. Other causes a&ot the 
passage of the electricsl cmrent, and there is one vspeasSHf ti osoh 
mon occurrence, tia; when the copper Is inr e c ipi ta tad Ofon tlM aiaa 
in the cells. 



Br. Davy's paper on tiie Torpedo ocidaim mnd dwer^ieokr, 
termed Indiscriniinately by the Maltese, Haddayla, contains some 
experiments on the electricity of these species of animals, which 
establish the anticipation of Faraday, that by the application of 
Harris's electrometer to the torpedo, the evolution of heat would be 
observed. In his experiments detailed in a fwmer volume of the 
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Trtnsactions, it wu demonstrated that the electricity of the torpedo 
is capable of acting like voltaic electricity in effecting chemical de- 
compositions. He enumerates at present all the tests or indications 
of the electricity of the torpedo now known, which are : Ist, the 
philoiiuphicai eiiect, as the sensation it imparUi is sometimes called : 
2d, the chemical effects^ as the precipitation of iodine, the decompo- 
sftion of water, Ae. : 3d, iti effect oa the tlieniionieter, galvanameter, 
and on steel in the spiraL These taits tie, in point of delioMy, in 
the order in which they are enumerated. Dr. Davy has been unsuc- 
cessful in his attempts to elicit a spark from the torpedo, althoug:!i it 
has been said that a spark has been obtatiied iiom, the Ggmnoiug 
electricus. 

With regard to the seat of the electrical power, it appears that 
wlien the bniii luui been divided Ump^tudiBeily^ the fiih bis oonll- 
sued to give shocks. When the brain wai eovpletely removed the 
fldi Inatantly lost this power, Humboldt stated that a shock may be 

procurrd bv touching onlv one siirfnce of the fish, but Davy finds 
that it is necessary to touch the opposite surfaces of the electrical 
organs, or a conductor or conductors connected with thetn^ i>ctore a 
shock can Lie received. On some occasions a shock was received when 
only one surftee wee tppaiently touched, bat in ^et OMe the dii- 
chmrge probably took idaee through the water, and whom one iutfree 
il touched, tlie animal instinctively makes an effiyrt to bring the Other 
surface in contact with the offending body. 

There appes.rs, however, to be no connexion between the muscular 
and electrical |)i)vver. Two views may taken of the phenomenon. 
It may be considered either, 1st, a form or variety of common elec- 
tricity ; or 2d, a distinct kind ; or Sd, not a single power, but a oom« 
Unation of many powers. The first opinion is sumported by Br. 
Faraday. The only objection to it is the interruption of the torpedinal 
electricity by the smallest quantity of air, and its want of the power 
and attraction of the air* w^ck affords some foundation fat the 
second idea. 

The origin of the electricity of the fish may also be urged as an 
argunent for its specific natuxe, but without much pUwsibility, 
beeause, we aire ignonnt of its oanae and nature. The thiid opinion 
may wem aa a guide for more^ minute imveitigarion. The author 
suggests that other varieties of electricity may owe their effects to 
the union of several powers, or ethereal fluids, and their peculiarities 
to the predominance, in various degrees, of these fluid.s. Dr. Davy 
found the skin covering the electrical organs, deeper coloured and 
thieker than below, more Kaacular, with stronger muscles, and more 
muoue^ tike under surffsfir having a greater supply lof outaneous 
neives, and a blood-v«SBel enlarged into a little bulb, situated one 
on «ach side of the {lorta, below the plexus of nerves supplying the 
the pectoral Hn, the use of -^vhicb nay be to propel the hloed into the 
pectoral fin and eiectrical organ. 



The only remaining paper cwinected with electricity, in this por- 
tion of the Transactions, conasts of an account of experiments by 
Mr. Wheatstone^ on the velocity and duxatkn of electric light. la 
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1747 l^r. Watson found discharges tli rough a circuit of four miles in 
extent, two miles through wire and two through the ground, to be 
apparently simultaneous. Mr. Wheatstone repeated a similar expe- 
riment, substituting for the imperfect judgment ol the eye, a revolv- 
ing mirror. This instruinent revolved §00 dmeg in a aeoond, and 
during this time the imag? of a stationary point would describe I6OO 
circles ; the elongation of a spark through half a degree, a quantity 
obviously visible, and equal to one inch seen at the distance of 10 
feet, would therefore indicate that it exists the l,152,()()0th part of 
a second. The deviation of half a degree between the two extreme 
sparks, the wire being half a mile in len^th^ would indicate a velocity 
of 576,000 miles in a second. Tbis estimation is on tbe supposition 
tliat the electricity passes from one end of the wire to the other : if, 
however^ the two fluids in one theory, or the disturbances of equili- 
brium in the other, travel simultaneously from the two ends of the 
wire, the velocity measured will be half that in the former case, or 
288,000 miles in a second. The greatest elongation of the sparks 
was 24 ', indicating a duration of about the 24,000th part of a second. 
The general condusions which the author draws from his experi- 
ments are, 1st, The velocity of electricity through a copper wire 
exceeds that of light through the planetary space. 2dj The distur- 
bance of electric equilibrium, in a wire communicating at its extre- 
mities with two coatings of a ch urged jar, travels with equal velocity 
irom the two ends of the wire, and occurs latest in the middle of the 
circuit. 3d, The light of electricity in a state uf high tension, has 
a less duration than the millionth part of a second. 1th, The eye is 
capable of perceiring objects distmotly which are pKesented to it 
during the same smaD interval of tune^ 



Physics^ S^^c. 

Mr. Hamilton's paper on a general method in Dynamics is a most 
elaborate one. He shews that in the method formerly employed to 
develope the laws of motion, the determination of the motion of a 
free point in space, depends on the integration of three equatiomi, in 
the oidinuy differentials of the second OKder, and the determination 
of the motions of a system of free points attracting or repelling one 
another, depends on the integration of a system of such equations, in 
number threefold the number of the attracting or repelling points, 
unless we previously diminisli by unity this latter number, by eonsi- 
dering only relative motions. Mr. Hamilton's method is to reduce 
the proUem to the search and difoentiation of a single function, 
which satisfies two partial difoential equations of the 'first order, 
and of the second degfee, and every other dynamical problem respect- 
ing the motions of any system, however numerous, is reduced, in like 
manner, to the study of one central function. 



Mr. Ivory demonstrates that the beautifiil theory of Clairaut, 

which assumes for the foundation of its superstructure, a mass of 
fluid in equilibrium, and that the pressure of every new stratum 
upon the surface of which it is laid, is caused solely by the forces 
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in actioo at that surface, is very satisfactory when no cauie of 

mntioTi emanates from the fluid itjself, and all the forces in action 
depend merely on the place of a particle, but is defective when ap- 
plied to fluids consisting of particles that act upoi: one another by 
attraction or repulMun ; Clairaut having omitted to attend to the 
attnetton of the stratam, which ii not infinitely little in its efl^ 
vagum the motion of a particle, and is expressed by the difference of 
two definite integrals. The correction A Clairaut's theory is very 
important ; be«iu«-e, to him belongs an essential part of the theory of 
the c;irth, and he was the first that entertained correct notions 
re^ipecting the effect to alter the form of the terraqueous ^iobe, pro- 
duced by heterogeneity in its structure. In the theory of Uie French 
philosopher^ the equations of the upper suxiace of die fluid, and of 
all the level surfaces undemeaih it> are derived from the dn^e 
expression of the hydrostatic pressor^ and are dependant on we 
diflferentinl equation of the surface. 

They rei|uirc, therefore, that this latter equation be determinate 
and explicitly given ; and, accordingly, they are sufficient to solve 
the problem, where the forces are Known al^htaical en^pressions of* 
the coordinates of the points of action, but they are not sufficient 
when the forc^ are not explicitly given^ hut depend as they do in 
the case of n homogeneous planet on the assumed fif^nre of the fluid. 
In the latter case, the solution of the problem requires farther, that 
the equations be b*ought to a determinate form, by eliminating all 
that varies with the unknown figure of the fluid. 

The author establishes a theory on the sulnect, applies it to the 
principal problems of the equilibrium of a homogeneous fluid at 
liberty, and demonstrates that the figure of equilibrium of a homo- 
geneous planet can he no other than an oblate elliptical qpheroid of 
revolution. 



Mr. Barlow draws the following inferences from the results of 
various experiments made to detennine the efficiency of paddle-wheels 
of steam-boats, so constructed as to mshe the floats enter and leave 

the water nearly in a vertical position, a«? compared with common 
wheels, and with relation to the consumption of fuel: 1. When the 
wheel is but slightly immersed, little advantage is gained by the 
vertically acting paddle: 2. When deeply immersed, the vertical 
paddle has considerable advantage over the common wheel. 

3. When the position of the common wheel is vertical, it afibrds 
less resistance to the engine, and is less effective than in any pat 
of its revoltttionj which is escactly reversed in the esse of the new 
wheel. 

4. In any wheel, the larger the paddles the less is the loss of 
power ; because, the velocity of the wheel is not required to exceed 
that of the vesid in so hirii a d^ree, in order to acquire the resist* 

ance necessary to propel the vessel. 

5. With the same boat and the same wheel no advantage is gained 
by reducing the paddle so as to brin^ ont, as it is called, the full 
power of the engine, the effect prodLu cd being merely to increase 
the speed of the wheel, and consume steam to uo purpose. 

^ With the same boat and the same whed the speed will be 
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increased hy dimiuisbiog the diameter, or by reefing the paddles, 
tha incmie of q^otd being ia die mio of the square footo of .the 
radlif or the cube looti of the powers employed. This is unportaot 
in long v^ages, where the immersion of the paddlei it great, io 

consequence of the quantity of coals with which steam vessels are 
required to be ludeti. An increase of speed will be given, amounting 
to nearly one niile per liour, by rcihuun^^ the diameter of the wheel 
lio a6 to allow the engine to perlorm ha lull duty, 

7« An advantage would be gained by a wheel of large diameter, 
at far es the immereinn of the paddle produced by loading the vessel 
is eoncemed, as it would not ao sensibly affect the ang^ of inclination 
at which it entered the water. But, to have large wheels, it is 
necessar}' either to have the engines made with long strokes, or to 
have the paddle-wheel on a diiierent shatt, iu order to diminish the 
speed. 



Anatomy and Physiology. 
Sir Charles Bell, in his paper on the brain, begins hy enumerating 
some of the impedimcuts which have retarded the discovery of the 
structure aud functions of that organ. 1. The nature of the inquiry, 
since opposite results must be expected in making investigation upon 

. a subject 10 delicate. In practice, we find effects produced by cauaea 
which seem quite inadequate. The presence of a small specula of bone 

. will sometimes be attended by no consequence, and at other times will 
give rise to violent convulsions. 2. The disturbance of its circulation, 
for no organ depends more intimately upon the condition of the circu- 
lation within it than the brain. 3. The most frequent source of 
error is the obscurity which hangs over the subject, for not one of 
the grand diviaious of the brain has yet been distinguished by ita 
function. Hence have arisen imaginary theories which always tend 
to buiy a science in obacuiity. The present inquiries of the author 
are directed to the prosecution of the fact discovered by himself, that 
the nerves of motion aud sensation originate from different sources. 
He follows up these tracts ; marks the portion of the brain to wliirli 
they ultimately tend ; ascertains the effect of diseases on these parts, 
and compaies the system with the anatomical details. The eonae- 
quences which he has drawn ftom tfafa investigation are: 1st, that 
sensibility and motion belong to the cerebrum : 2d, that two columns 
descend from each hemisphere, one of which, the anterior, gives origin 
to the anterior spiral roots of the spinal nerves, aud is dedicated to 
voluntary motion ; the other sends out the posterior roots ni' the 
spinal nerves, aud the sensitive root of the hftli nerve, and is the 
column for sensation : 3dj that the otdnmns of motion which ceme 
from dil^nt sides of the cerebrum, join and decussate in the me- 
duUa oblongata, and that the columns of sensation also join and 
decussate in the medulla oblongata: 4th, that these anterior and 
posterior columns bear^ in every circumstance, a very close resem- 
blance to one another, ;iiTroi:ing in their sensorial expansions, being 
widely extended in their hemispheres, and in every respect,^ except in 
the nenrooa filaments to which they give origin. 
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anatomical deteripdoof M lUnitti^ 
lie found partieularlj aervioeable in unravelling, as far as anatomjr 

cnn at present carry us, some of the intricacies of the cerebral organ. 
The pons varolii, we observe, in an especial maaner, luis received 
much attention from the distinguished author. 



The generation of Marsupial animals, which constitute a distinct 
tiibe of namiiialia, of wbicb the kangaroo and optMBum aie the priii-> 
dpal members, has bitberto been ini^Yed in mucb obMirity. Baft- 
Mr. Owen, who has been fintunate enough to have it in bk power 

to examine the gravid uterus of a kangaroo, has observed some im- 
portant facts. The genera of this tribe are characterized by possessing 
a double uterus, and the true vagina is separated either wholly, ot 
for a considerable extent, into lateral canals, while the digestive and 
^sneratiTe tubef bolli terminale witbin a oommon eloaed outlet In 
these t mpei M, therefore, they appnacb the oviparous vertebrata* 
The fcetus examined fay the author was contained in the left utenUt 
No placental structure could be observe(?. The chorion was very 
thin. A transparent amnios enveloped this foetus. The umbilical chord 
was two inches in length ; the uterus two inches in length, and above 
an indi in diameter. No poeeplible tmee of an allanteia or urinaiy 
bladder could be detected ; but in another f«tus two weeks old, a 
Ufaehtts was detected. The author concludes from the observations 
of others, coupled with his own, that the ovulum quits the ovisac 
as in ordinary mammalift. In the kan<^roo uterine, gestation 
continues 39 days : in the opossma 26 days. The former has been 
determiued with certainty in the Zoological Gardens, and therefore, 
overturns the statement of HUa^, who made the period 4montbs. 

With regard ta the relation hetmeen the site of the umbilical 
veside, the least vascular placenta and a corresponding simplicity of 
brain, it appear? that in the kann^^roo, although shortly after birth the 
brain resembles in structure that of the lowest verUbrata, yet it 
afterwards assumes a more complex form than that of the opossums 
or dasyures. The individuals of the marsupial tribe seem low in in- 
telligence, never manifesting auy sign of recognition of thehr keepers 
or feeders, and beii^ unable to utter TOealiaed sounds. Wlien they 
are irritated they emit a wheezing or snarling guttural sound, the 
necessary apparatus for producing vocalised sounds being abaeuL 
In this resjKut they resemble the rppfilia. 

In the author's communication on the ornithorhyncus jjara^ 
dasnu, this idea of amilaritj and that lactation might eo-ejdst with 
a mode of generation essentially similar to Aat of the viper and sa« 
lamander is fully confirmed. The regular gradation is traced which 
exists in different orders of mammalia, in which true viviparous or 
placental generation takes place, towards the ovo-viviparous or ovi- 
parous modes, in which the exterior covering of the ovum never be- 
comes vascular. The ornitkorhyneus is shewn to constitute a con- 

* The use of this termhaa been much reprobated by l^amarck, butnotwitbstand- 

aMi oonmtre it slQl conti&iMs tolie empkYved \fj many distingaiiliad nshmlUitt ; 
it U sirificiently expreiuve of a dsMOt beings whose aatare is 8t.n mfolved 
m grest okaenrily.— Edit. 
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Bectbg Bnk la tlie chain. Botb of these papen are iMconfwmed 1i)r 
pbtea. 

Mr. Lister has observed the existence of currents within *.ome 
Mophytes.* In the Tubularia indivisGj a current of particles was 
aeen within its tube, which^ in its comhined and steady flow, reaem- 
Ued the diciilation in plaats of the ^nus dutra* The general 
oounsof thestrcam was parallel to the slightly spiral lines of im^ular 
spots on the tube. Between the stomach and the mouth a remark- 
able action was observed. The mouth bocume swollen by a flow into 
it from the stomach, which continued for about a minute. The con- 
tents of the mouth were then squeezed back into the stomach, and 
doling this reflux the connecting oriiiee was se^ distinctly open« and 
it continued so till the stomach became nearly empty. The orifice then 
dosed gradually, preparatory to the ^Ebrtof forcing the fluid back to 
the stomach. Two currents were continually going on both in the 
mouth and stomachy one flowing down the sides and an opposite one 
in the axis. 

These observadons were made by a microscope which magnified 
100 tim«s, and Swings wese taken bj a camera Ittdda slid over the 

eye piece. 

In the Sertnlaria pluma Ellis, a current was observed following 
in the channel backwards and forwards through the main stem and 
lateral branches of a pluma, and might be compared to the running 
of sand in an hour gia^s, five ebbs and Hows occupying i luiuuie^. 
When the connexion of a plume with the root was mtemipted by 
bending its stem, the stream running down the middle was observed to 
continue its flow up one of the lower and stronger lateral brancheSy 
and then to return down that branch and up the main stem. The 
section of a stem made below the commencement of the side branches 
exhibited a small stream apparently followed by viscid matter. Ca- 
volini first observed this, but no subsequent writer has noticed it. In 
Seriularia pumiUty an irregular motion was noticed in the stomach 
and mouth, and likewise, but not disdnctly^ in S setOfiM, diehomn, 
and in species of Campanularicu 

In a small Ascnfia occurrini^ on the rovferva elons^ata, circula- 
tion was observed through the transparent coat, the particles of the 
blood not exceeding 00025 inch in diameter. The blood enters the 
li^urt from the peduncle, the ventricle contracts in the middle and 
drives the fluid mto the branchial organ, and into a network of vesssls 
ovoT'the stomach and intestines. After the circulation has gone on 
for A while, the pulsations become fainter and gradually cease when 
the current is reversed. A J^olyciinum exhibited also internal mo- 
tions. 

In CdluUwia and Flustra none of the internal currents whicli 
in the sertulaiie connect the difTerent ports of the zoophyte were ob- 
served, nor was any circulation detected. Each animal is endosed 
in its cell, and sends out its mouth and arms through a valve. A 

short sheath precedes thera, from whence the iirms rise straii^ht to- 
gether, and then open to a funnel-shaped figure of beautitul regu- 
iarity, sei viii^; probably to draw food to the mouth by currents, iic- 
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tweeii the animals of these genera no line of distmction could b 
detected. From these physiological observations, corrections may be 
Inmu^ht about of the arrangement of many species. The Serialaria 
lendtf:9ra he xenioTci tnm the S^riukirim and the Anguinaria 
omguinm firam the TuMarim to the Cellular polypi. 



In the paper of Mr. Newport, a minute detail Is given of the ner- 
vous system of the Sf^ffngp lig%t»tri during the latter atagei of its 
pupa and imago states, and on the means by which its developement 
is effected. Durinc: the passage of the insect from the larva to the 
pupa state^ the gaugiia and nervous cords undergo great changes 
both in their form and situation, and likewise in their number ; and 
after these changes have been carried to a certain extent they are sus- 
pended for sevenl wedcs, during which the insect hybemates. At 
the end of this period die changes again proceed. The insect re- 
mains in the pupa state about 43 weeks, and during this period the 
concentration of the nervous system proceeds to a much greater ex- 
tent. The author describes the double origin and coimexions of the 
nerves distributed to the wings, the object of which appears to be^ to 
estahlish a harmony of action between the wings in those insects es- 
pedaUy* which are remarkable for velocity and power of sight, a dif- 
ferent stnictuxe being adopted in those which fly with less regularity 
or speed. 

A pneuinos^antrir nerve or par vas;um is described, which is dis' 
trihuted to the organ::, of digestion and respiration. The author like- 
wise notices lateral cephalic ganglia^ which may be regarded as aux. 
iliaiy brains, and a sympath^c neSrve ; besides a set o? nerves which 
appear to correspond with the respiratory nerves of vertefarated 
animals. The primary longitudinal nervous cords of insects are 
shown to consist of two tracts, the one situated over the other, cor- 
responding to t!ie two columns of which the spinal cord consists in 
vertebrated uuimals ; the one forms the seat ot i>eusation, and the 
other of motion. The same observation has also been made upon 
the lobster. Scorpion, and Scolopendra, and in several insects* as 
the Gryllus viridissimus, the Carabus, and Papilio urticae. 

Such are the principal papers of which this portion of the Philo- 
sophical Transactions consist. The substance of Mr. Powell's paper, 
with additions, is inserted in a preceding part of this Journal. It is 
lather remarkable, that with the exception of a short notice of a 
mineral water, there is no purely chemical paper contained in it. 

Article VIII. 

SCISMTIFIC INTBLLIGENCK. 

i. — £imphyiient of Gypmm in AgricuUwne* 

GrpauM has been employed in Switierland, Gennany, En^nd, 

and North America for many years as a manure, but It was only 
brought into use in France about forty years ago. At present it is 

very generally used in that country, with the exception of the de- 
partmcnt:> oi Gard and Herault. {Ann, de% Mines, vi, 193.) 
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For the pur^voses of agriculture it is sometimes calcined^ wliicb 
deprives it ofits water of crystal ligation, which in the hydrous gypsum 
amounts to 2 atoms. This preparation is attended to in France 
wheretlieeaqpenseoftlie process is less than in olliereoiintaes. In 
En^and, Germany, &c. it Is genenilly em|doyed in tlie crude state. 
The effect which calcination produces, b to render the gypsum more 
rapid in its operation^ though the beneficial effects are less durable. 
In France it is burned in a kind of lime kiln by means of coal^ after 
being reduced to powder. 

It can be obtained in this state in Qaxd, fiv one shiUiiuF die 110 
lbs. avoird, and it costs douUe the expense in AUds. EztensiTe 
natural deposits occur in England in the neighbourhood of the 
Humber, from whence it is brought to Glasgow and ^Manchester for 
the use of the bleachers, who now employ it in considerable quantities. 
Its purity may he lu ga li vely tested by vinegar, which, if it causes no 
eticrveiicence, shews that there is uu caibunate of lime present, if it 
sweOs up when water is thrown on it, and then assumes consistence, 
it is a sign that it has been properly calcined. The best plaster will 
absorb the greatest quantity of water. It is chiefly on arttfidal 
meadowH that we observe the best effects from its -iiiplication, more 
especially on clover, lucem, sainfoin, and in general on the legumi- 
nous tribe of plants possessing large and thick leaves. It has a 
powerful effect also upon natur^meadows which contain much clover, 
vetchesj and other analogous plants ; but upon the grasses the effect 
of gypsum is trifling. It acts, aoeording to m. Thibaud, by extracting 
the moisture from the air, and stimulating the vital action of plants. 

It sometimes double*^ the product of clover, lucem, and sainfoin. 
In France it is sowed like corn with the hand, about March or April 
when the plants arc a lew inches above the soil, so as to allow the 
gypsum to fidl on the leaves. It should be done previous to zain, 
bat not during the fall of lainj or the existence of windj or during 
irost. 

The quantity of gypsum applied to the land must vary of course 
with the nature of the soil. In the course of fifteen or twenty days 
the good effects resulting from its use are visible, if circumstances 
have oeen favourable. The benefits of one application last for two 
or ihvee years* so that it is unnecessaiy to spiead it every yean In. 
Gard and Ilerault sainfoin is principsdly cultivated for pasture, and 
acems to thrive well in dry soils, especially in stony calcareous situa- 
tions. About Alais, for the cultivation of this plant in artificial 
meadows, tiie L^round is first plowed in November, then again in 
December, and the seed is sown iu the banning of ApriL 

In Pkovenoe and in tiie southern parts of Languedoc^ where the 
effects of frost are less dreaded, it is sown in Autumn. 'Ilie sainfoin 
thus cultivated in inferior soil affords one or two crops in the year, 
and lasts for four or six years ; then it is plowed up and corn is sub- 
stituted for it. It is worthy ctf remark, that lauds which previously 
could not produce com, has, by the use of gypsiun in the manner 
described, been able to raise good crops in the midland parts oi 
France. The agriculturists oc Alsis may procure gypsum from 
Anduae, SsUe^ Rocliebelles and Blanaves. _ To Dieane it may be 



Digitized by Google 



1885.] 



ScU^Hfie JntMgenee. 



316 



carried from Gard and Ardechc. At II emu It it ni:iy be obtaiacd at 
Crusy, Quaruate, Calzouls, Herepian, Beziers, Clermont, Loubes, 
and Lodeve. It is extensively employed in Canada with A« niMfe 
happy resulti. It was tried is Yorkshire by Lend Dimdas without 
any benefit, hut the soil upon which it was spread was ascertained to 
contain a quantity of gypsum. It might be employed, iJiere can be 
little doubt, with great advantuge in tne border counties, where the 
trifolium pratense has in raany places failed. This plant neces- 
sarily from its strong nnd luxuriant nature, obviously must require 
a considerable quantity of the manure, li it be dcticient in quantity 
the plants may vesetatc, hut must speedily periflh from the effect of 
the £nt IxoBt on weir delicate stnictures. 

II. — Jioyal Institution. — Comparison of the Newtonian and 
Undulatory Theories of Light. — January. 

Dr. Ritchie commenced his lecture on the two theories of lii^ht 
which have been advocated by ditlercnt philosophers for many years, 
with a few observations with regard to the difficulty oi acquiring 
knowledge of the subject hy direct experiment^ in consequence of the 
fljmost spiritual nature of the substance upon whidi it is necessaiy 
to operate. 

Newton whose opinion was long in vogue, having had his atten- 
tion directed to the motions of lM>flies, coTisidcred light as a sub- 
stance consisting of revolving spherical particles issuing from luminous 
bodies moving in straight lines, and producing reflection or re->* 
fraction accordiag as the extremities of the spheres, which came in 
contact with a denser medium, were ibaip or obtuse. This theoiy 
reqcited certain postulatai which appear, however, to he entirely gra- 
tuitous. By the undulatory theory, whidi is often odled the theory 
of Huyt^cns, which was P!i<r,qcstc(! to his mind in consequence of his 
attention being directed to the motions uf tlie pendulum, although it 
was known before his time, light is considered to consist of the 
undulations of an ethereal fluid filling all space, and existing between 
the partides of bodies. If such a fluid does exist, we might expeot 
that it would act in retarding the motioQt of the heavenly bodies. 
It is obvious, however, that the planets can suffer no retardation, 
because, in rouseqiienco of their revolutions, the ether will also acquire 
motion and earricd alon*; with them, but inreference to the comets, 
which are extremely light bodies, we find a decided retardation, which 
after making all allowances, can only be accounted for on the sup- 
podtion of the ezitcenoe of an etheiial nediiim. This has been 
clearly proved by Sir John Henehd, in hii artide on light in tha 
SrncydopKdia Metropolitana. Dr. Ritdiie stgted that he had only ha* 
come a convert to the undulatory theory of light about two years 
ago, in consequence of Herschel's arguments, and an attentive com- 
parison of the two theories. This ether, then, is supposed to exist in 
tiie pores of all bodies, being more dense in solid bodies than in 
empty space, but posMiag £■ ehtttidty. An impulse beine given 
h, a suceenion of waves is produced, precisely like sonorous viteationt 
which strike upon the i«t!na and cause that membcane to move back- 
wards and forwards, or vibrate, as the undulatory motions of the air, 
exdted by sonorous bodies, occasions motions in the memfaraaa tym* 
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pani. These vilnrations follow in regular succession, and according 
as they are more or less frequent or rapid in suocessiooj the sensation 
of colour is produced. 

The foUowiii^ table eihititt die nmber of TilvEtioni wbidi tie 
diftingnlahaUe in aaeoinul« and the length cf a wave : 

Numbet ef vibrational Length of a wave. 

32 33 

64 16 

!2R . . . . . 8 

40iHy 3 inches. 

8192 ... . li 

The number of vibrations which produce the different colours of 
the spectrum has been calculated with wonderful precision : 

Red . . . 458,000,000,000,000. 

Orange . . 506 „ 

Yellow . . 696 , 

Oreen . . 577 » 

Blue . , . 622 „ 

Indigo • , 658 „ 

Violet . . 727 

The length of a wave is •0000266 inch, from which we caa caleu* 
late the vibrations. 

These numbers are so enormous that one is apt to he sceptical as 
to their accuracy. Their computation la, however, extremelj easy, 
and we are perfectly certain that they form very dooe approximations 
to tiie truth* 

By screwing two plates of g^aas toffeiher, the rays of light pass 
t]irough the first, and are refracted by the second, and when received 

on white paper, exhibit the fits of Newton, consisting of alternate 
light and dark colours. A happy idea struck Dr. Ritchie on the 
morning previous to his lecture, that by a modification of this prin- 
ciple, Newton's rings might be exhibited. He accordingly screwed 
tc^ther two plates of glass, divided at ^eir margins merely by a 
Iftyer of gold leaf, directing the pressure upon one central point with 
the ezticauty of the screw, around which were beautifully displayed 
the rings as he had anticipated. Tliese may be enlarged In additional 
pre^ure near their circumference. In this way these can be measured, 
and the above numbers deduced. Frenelle, by means of ingenious 
apparatus, has been enabled to exhibit the length of the waves, and 
measure them by means of a micieaoope. His results were the lame 
as' those given. Dr. Ritchie conriders that the experiments of Frenelle 
prove conclusively that light consists of the undulations of a fluid, 
interfering with each otUer and producing darkness. 

A further proof in favour of the theory is, that when light is passed 
through a small aperture, by reflexion, we have, if we place a sheet 
of paper opposite to the liole, alternations of red and dark colours, 
and M. Arago has shewn that light moves more slowly through glass 
than air. M. Colladoa, by some very interesting experiments at 
the lake of Geneva, has proved that with sound as with light, the 
angle of incidence is equal to the angle of reflexion. Newton ob- 
jected that if light, like sound, consisted of waves, sound ought to 
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have a shftdow. Now, the fact is, that when sound passes very 
rapidly we have a kind of shadow of sound. When two tuning 
forks are set differently, we have one sound ascending and the other 
descending, affording{a strong similarity to the interference of undula- 
tiom. When liglit la polansed, as liy lodaiid spar, if we cause two 
porfcUmt to act upon the same plane, allernadons (tf dark and light 
colours are obtained, shewing interference of waves, but ^hen these 
portions act at right angles no such interference takes place. When 
light passes through a gas, and when we examine the spectrum, we 
observe dark spaces, which may be occasioned by one wave interfering 
with another. Light ftom the aun doea not possesa polariaed pro- 
perdea whidi light from a hot inn doei, shewing that light is denved 
fiom the sun's atmospherej and not ftom the siustance of that lumi- 
nary^ because, in the latter case, there would be a gradual diminution 
of its size. A strong arf^ument in favour of the undulatory theory 
is derived from a recent t \i)eriTiii:nt of Mr. Faraday, who found, by 
the action of electricity, that muck light was given out from a 
copper wire in the coiuae of a few days as could be emitted from the 
sun in a year. Is it posnfale to suppose that this enormous quantity 
of li^t existed pent up in a substantial form in the wire ? Dr. Ritchie 
gives his decided negative to such an opinion, but is inclined to infer 
that the light which enables us to see exists within ourselves, as the 
beat which warms us is contained within us. 

9th Februarif, — Dr. Faraday exhibited some very beautiful expe- 
liments illustiative of his new reaeavehea in electricity, an aoooont 
of which was read the previous ni^t at the meeting of the Koyal 
Society. They referred to the phenomena of induction, which con- 
stitute the facts from which Dr. Faraday ha? raised a new branch of 
science. Hesiiewed that the electric spark and slun k nuiy he obtained 
by means of a helix connected with u voltaic pile and a lung train of 
wire, leading into a haaon of mercury, the instant that the cunent la 
broken ; proving that the effect ia produced by the agenqr of the 
induced current. The same phenomena do not occur when short 
wires are employed. He exhibited likewise the electro- magnetic- 
machine, in which the electricity developed in a coil of wire is l^au- 
tifully elicited by means of a magnet rotating in contact with mer- 
cury. This instrument forms an excellent means for procuring an 
instantaneous light, as the spark is capable of ignitinff combustible 
bodies, as candles, lampSy We shall take the earliest opportu- 
nity of presenting our readers with an analysis of J>r« Faraday'a 
papers. 

I.Uh February, — Mr. Lrandsecr read a very learned disquisition 
on a monument, of which a cast was brought to this country by Mr. 
Joseph Benomi, who has recently paUished travels in the Bftst. The 
original of this andent relic exists along with nine others on the sea 
shore near the river Lycus, two hours journey from Bayrroot. With 
the exception of this one of which the cast was exhibited to the meet 
jng, by permission of Lord Prudhoe, the monuments are much de. 
faced. 

They were probably seen by Herodotus, for he describes similar 
lelica in loda. ManndreU saw them in 17^ t vaA describes then 
with great aoenncy. Benoml ia the only other modem traveUer who 
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has been fortunate enough to fall in with them. He> in the mort 
pfalaeworliliy nuniMr, underlook the kboar of maldnff a cast of the 
moit peffect qo». Instead of caixymg off the original in the way too 
often pittctised Iqr esstem insitots. 

It appears to relate to Sesostris or Rameses II., who lived, according 
to Dr. Pritcliard, 1007 years from the commencement of tbe Ejryptian 
era. The prineipiil feature in it is the figure of a monarch, with a 
sceptre in one hand, and u dove in the other, of which, however, only 
the tail remains. The dove was the standard of the Assyrians, hence, 
in the JKble it is represented as an oppressor. Over the dove aie ^ 
orbs, which are the seven stars the pleiades, the Succoth-penneth, 
<nr tents of the daughters in Scripture, called genial and ezhilirating 
stars, and are shedding their influence over the dove. 

The face of the monarch is towards the east, and tlie stars arc 
placed on the cast of the monument, rising with Aldebaran. Two 
larger orbs represent the sun and moon, supplied with wings similar 
to the sculptures of Persepolis. There is still another star which is 
probably v enas, the morning star. Mr. Lsadseer fram these aid 
similar data, concludes that tiiis monument was sculplttred in die 
time of Pelassar or Sabnrtnassar, twenty-five centiirieR ago. Another 
monument of which a drawing by Benomi wa5 exhibited, conUiins on 
its margin the hieroglyphical name of Sesostris, identical with that 
which exists on the table of Abydos. The sculpture represents the 
fi^e of a man holding a bow in Us right hand and a battle-as» in 
his IdE^ in the act of offering prisoners to a deity. Herodotus d»- 
cribes an Ionian monument almost identical with this. Another of 
the monuments observed near Sidon, relates the circumstance of 
Antoninus having altered the road alcuig the coast, the former xoiid 
having been at a greater elevation. 

In the course of his lecture Mr. Landseer displayed an intimate 
acquaintance with sacred and pnxfiuie history, and shewed that his 
mind was keenly alive to the refinements of literatare. In some of 
the poetic flights in which he finqnently indulged, we were brou^il 
back to those ancient times, when the kindly influences of the hea- 
venly orbs presided over human destinies, and the descriptions might 
have almost induced the sanguine to regretj that such myst^rkMis 
days have passed away. 

111.— Pharmaceutical Preparations. 

1. Antacid Lozens^es. — This preparation may be made as fol- 
lows : — Take 33 oz. d| dr. of pounded sugar ; Ses^uicarbonate of soda^ 
los. 7i dr. ; Mudiage of gum-arahic, ox. Mix the sugar and the 
sesquiaartwQate in a mortar, add die mudlage, which may be mixed 
Willi a little conserve of roses, oil of peppermint, or oran^-flower 
wmter, and form the mass into a paste, which may be divided into 
oval lozenges, weighing about 14| grains. Each will contain about 
j5 of a grain of sesquicarfaonate of soda. (Joum. de Chim, Med* 
i. 66.) 

2, Chloride of Zinc. — Professor Hanke of Breslaw has employed 
salt successfully as a caustic in fungus hematodes, nmlignant pus-" 
tules, nevite and syphilitic xUeers with a cardnomatoM appear- 
ance. He prfeflcsn it te oonosive s«bliinate« red predq^tate, nitrate 
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of sflver» or aiteinc The latter he tliiiiki oug^t never to be used. 
M. Canquoin reoomiiieiids iti epplication in cancerous diieaaes, in 

the form of a paste, consisting t«ro to four parts of flour, to one of 
chloride of zinc, brought to the proper consisteTiee by means of water. 

Muhrbeck has employed it with success internally, to the extent 
of from i , to 1^ gr. for the cure of perio<lical headache. Hanlit' lias 
ailso used it in chorea tic douloureux, epilepsy, dissolved in muriatic 
ether, ( 1 gr. chloride, 6 set. ether) beginning with five drops every 
four hcmrs. When tdLen in OTer-doses it praduoes nausea, Tomiting, 
cold sweats* conTtilsions. It ma^ be prepared by distilling one part 
ni xinc with four parts of corrosive sublimate^ or by evaporating to 
dryness a solutinn of zinc in muriatic acid. These differ in some 
respect, for the first, called, butter of zin^, is volatile, while the 
other is only so at a red heat. (Journ. rfc Ckini. Med. i 77* J 

3. Mercurial Ointment, — M, Luugiois, according to the sug- 
gestion of Chevallter, reoommendb the following process for making 
this ointment : He introduced H lb. troy into a ^an bottle^ and 
poured upon it Ts OS. of melted &t. He then placed the stopper in 
the bottle, and agitated the mixtare until it became cold. It was 
then placed in warm water, and a^n liquified. While still soft, 
the mixture was ponrctl into a marble mortar previously heated with 
warm water in order to retard the oooline. It was then triturated 
brisUy for three quarters of an hour* No s^obules could then be 
observed. The same quantity of &t was a&ed as at first, and the 
wlude was triturated for an ^ur. The preparation of the ointmeni 
was now completed. ( Jmrfu de Chim, Med, 1. 125,} 

IV. — Muriate of Ammonia in some Minerals, r 

M. V<M^ of Munich has found, 1 . That muriate of ammonia exists 
in the oxide of iron from Bohemia, hut those <nides whidi he exa- 
mined that were brouj^t from' Bavaria, at a distance from v o lcan o es, 

ctmtained none. 

2. That the common salt of Frederickshall, in Wirtemberg ; the 
rock salt of Hall, in Tyroll, as well as the different salts of all the 
countries of Bavaria, contain, like volcanic products, muriate of 
ammunia. 

3. That the water of saline springs does not appear to contain 
sensible ftaces of muriate of ammonia, { Jcunal de PntMmL zz. 601.) 

\ . — Peroxide of Manganese. 

Vogel of Munich has found organic matter in this mineral, as 
well as in amphibole, nepheline, asbestus, adhesive state of Menilrnou- 
tant, felspar, and flexible sandstone of BraziL He detec^ the orguxiic 
matter by bailing the mineral with distilled water, decantinc without 
filterings and exposing the liquid- to the sun mixed with a tew drops 
of nitrate of silver ; if ocgpmic matter is present a red wine colour 
will be produced. The presence of this matter in the peroxide of 
manganese accounts for the carbonic acid which comes over in the 
preparation of oxygen. The muriatic acid which is sometimes ob- 
served when oxygen is obtained from this mineral by sulphuric acid« 
is derived firom the latter, as Mr. Kane had shewn. ( /ovm. de 
Pharm, xz. 502.) 
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Abticlb I. 

On CaUco- Printing, By Thomas Thomson, M.D., F.R.S., 
L. and E., &:c., Regius Professor of Chemistry in the 
UiUYersity of Glasgow. 

(continued from p. 173.^ 

•In the paper on Calico-Pnntiiig inserted in the third 
number. of this Journal, I gave an account of the mode 
employed^ to prevent the fixing of the dye on particular 
parts of the cloth, or of discharging it after it has been 
fixed. At.preBent, I mean to explain the methods practisad 
in the application of chemical cofatiTs to calicoes. 

The term chemical seems originally to have been applied 
to certain colours, which were prepared by means of sub- 
stances brought directly from the laboratory of the chemist, 
as distinguished from those made of materials previously 
in common use. They consist principally of solutions of 
tin, mixed witli decoctions of the various dyevvoods ; and, 
as tiie colouring matter of these woods is readily acted 
on by the light, as well as by alkalies and acids, chemical 
coUmrs came to be understood as necessarily fugitive colours. 
Chemical blue also, (a solution of Prussian blue in muriatic 
acid, or perchloride of tin,) and various other topical appli- 
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cations are of the same class. But the fugitive character 
of these colours is to be attributed rather to the unstable 
nature of the colouring materials, than to the manner of 
their application. Could the colouring matter of madder, 
for example, be produced pure and unchanged in a state of 
solution, there is little doubt that the chemical which might 
be obtained from it would be a permanent colour. A state of 
solution more or less complete is necessary to the adhesion 
of these chemical colours to cloth. 



1. Chemical Black. 




This colour is produced in a variety of ways. Some years 
ago it was almost universally a decoction of nutgalls, to 
which, after it became cold, nitrated peroxide of iron was 
added, previously thickened with flour. A paste was thus 
produced, of a slate colour, which being printed on the cloth 
and afterwards exposed to the air, became black. Now it 
is considered better to use a salt of the protoxide of iron, 
which, after being printed on the cloth, is exposed to the 
air. The iron is gradually peroxidized, and the colour be- 
comes black. In a dry atmosphere, several days exposure 
to the air are necessary to peroxidize the iron completely. 
The black compound is then insoluble in water, and when 
the cloth is washed, nothing is removed except the thick- 
ening matter, and other superfluous matters which are 
not combined with the fibres of the cotton. A chemical 
black is also produced by mixing a decoction of logwood 
with a protosalt of iron ; but it is not so permanent as the 
gall black. 
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The portion of calico here presented to the reader 
exhibits specimens of no fewer than four different chemical 
colours : namely, pink, blue, green and orange. I shall 
endeavour to explain how these different colours are 
obtained. 

2. Chemical Pink. — This beautiful colour is produced 
either from Brazil or peachwood. A decoction is formed of 
these woods, which is thickened with gum-senegal, and 
afterwards mixed with perchloride of tin. The salt preci- 
pitates the colouring matter in the state of a lake, which is 
re-dissolved by an excess of the salt of tin. In this state 
of solution it is applied to the cloth, which in the course of 
a few hours decomposes it, and when the cloth is washed, 
the lake remains attached to it. 

3. Steam Blue. — It is known that when hydro-ferro- 
cyanic acid is boiled in water, hydro-cyanic acid is evolved, 
and a white powder precipitates which becomes Prussian- 
blue by exposure to the atmosphere. It is in this way that 
what is called steam-blue is produced. Crystallized prussiate 
of potash is dissolved in water, and mixed with tartaric acid. 
Bitartrate of potash or a-eam of tartar precipitates, and the 
remaining liquid consists partly of hydro-cyanic acid dis- 
solved in water ; but it contains also the white Prussian- 
blue, if such an expression may be permitted. This liquid 
is thickened with gum and printed on the cloth. 

Or sometimes gum-senegal is dissolved in aqueous prus- 
siate of potash, and an equivalent of sulphuric acid added. 

The print is now exposed to the steam of boiling water, 
and the blue raised* (if the other colours will allow) in a 

• The technical terra for increasing the intensity of a colour. 

Y 2 
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weak solution of chloride of lime C bleaching powder or 
bichromate of potash. Should such a process be incom- 
patible with the other colours, the cloth is merely exposed 
to the air for a considerable time, by which the blue be- 
comes almost as deep as when chloride of lime is employed. 

4. Steam-Green. — ^This colour is, in fact, a combination 
of the preceding, with a yellow colour, produced by a de- 
coction of Persian berries, and fixed on the cloth by alum. 
The precipitate of potash is dissolved in water, and this 
liquid is mixed with a decoction of Persian berries and 
alum. These substances have no sensible action on each 
other while cold. But on the application of steam after 
printing, the acid of the alum becomes united with the 
potash, while the alumina combines with the yellow colour- 
ing matter of the Persian berries, and fixes it on the cloth. 
At the same time the heat causes the deposition of the white 
Prussian-blue, which gradually assumes a blue colour by 

■ exposure to the air. The blue and yellow colours united 
are well known to produce a green. 

5. Annatto Orange. — Annatto is dissolved in potash or 
soda, and printed on the cloth. This constitutes the whole 
process. 




This is produced by a modification of the patent process 
described in a former part of this article. Tartaric acid 
and nitrate of lead are dissolved together in water, which 
is thickened with gum, and printed on those parts of the 
Turkey-red cloth that are to become yellow. When the 
cloth is passed through a solution of bleaching powder, 
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those parts of it on which the tartaric acid had been de- 
posited, are deprived of their colour, while at the same time 
the oxide of lead detaches itself from its acid and becomes 
fixed upon the cloth. The cloth, after being washed in 
water, is passed through a solution of bichromate of potash, 
which converts the oxide of lead into chromate, and thus 
communicates the beautiful and pennaueut yellow colour. 



7. Blue and Black upon Turkey- Red. 




The mode of discharging the colour from Turkey-red 
cloth has been already explained, and also the mode of 
impregnating the white spots thus formed with chrome 
yellow. At present we shall endeavour to explain how the 
black, the blue, and the green, which add so much to the 
beauty of the calico here presented to the reader, are induced. 

To obtain the black a perchloride of iron is prepared, 
by dissolving carbonate of iron in muriatic acid. This 
solution is afterwards employed for dissolving Prussian- 
blue, which it does very well, provided the blue be ground 
into a fine powder. The solution is afterwards diluted with 
water, and brought to the proper consistency by mixing it 
up with starch, and keeping it for some time at the tempera- 
ture of 200°. The paste thus made, when cooled down is 
fit for use. It is applied to or printed on the cloth at the 
same time with the blue, and with the acid which is to pro- 
duce the white observable on a portion of the cloth. The 
cloth being passed through a solution of chloride of lime, 
the free lime precipitates oxide of iron upon the Prussian- 
blue, which assumes a black colour, because it has been 
superinduced upon the red. 
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The Prussian-blue, to induce the blue colour so conspicu- 
ous in the calico, is dissolved in perchloride of tin, which is 
prepared by passing a current of chlorine gas through a 
solution of protochloride of tin. The solution is then 
diluted with water, in which tartaric acid is dissolved, in 
the proportion of 4 lbs. to the gallon, and afterwards 
thickened with starch or British gum. It is then ready for 
use. When cloth on which this paste has been printed is 
passed through the vat containing a solution of chloride of 
lime, the oxide of tin is precipitated by the action of the 
free lime upon the perchloride, and fixes the blue on the 
cloth ; while, at the same time, the tartaric acid, by dis- 
engaging chlorine from the chloride of lime, destroys the 
red colour of the cloth. Hence, the blue shows, as blue 
always does when deposited on a white ground. 

The yellow portions of the calico had been rendered white 
in the way formerly described. The yellow was afterwards 
induced by a decoction of Persian berries. When this 
yellow die was deposited over the blue it formed the green 
so conspicuous in the calico, and adding so much to its 
beauty. 



8. Chrome Yellow on Indigo Blue. 




The mode of obtaining a white upon dark-blue has been 
already described. To form a paste which shall at the same 
time resist the blue vat and leave a mordant for yellow, a 
solution of nitrate and acetate of lead, with nitrate and 
acetate of copper, is formed and brought to the requisite 
consistence with gum and pipeclay. While the indigo is 
depositing itself upon the cloth, the lime which holds it in 
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solution is precipitating the oxide of lead on those parts of 
the cloth to which the paste had been applied. After being 
washed in water, the cloth is passed through a solution of 
bichromate of potash. Those parts only become yellow 
upon which the oxide of lead has been fixed. But the 
colour is at first pale and dirty, from the presence of a 
quantity of oxide of copper deposited at the same time with 
the oxide of lead. To remove the copper and heighten the 
yellow, the cloth is immersed in a weak solution of muriatic 
acid in water. 



9. Orange and YelUno upon Blue. 




The process in this case is the same as in the last, only 
the cloth, instead of being passed through a hot solution 
of bichromate of potash, is passed through dichromate of 
potash. Two atoms of oxide of lead combine with one 
atom of chromic acid and thus produce the orange. When 
weak nitric acid thickened with gum is printed upon 
portions of this orange, half of the oxide of lead is removed, 
and the orange is immediately converted into yellow. 

10. Chrome Yellow npon Bronze. 
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Sulphate of lead is mixed with chloride of tin, and printed 
upon bronzed cloth. A double decomposition takes place, 
and chloride of manganese with peroxide of tin is formed. 
When the cloth is washed in water the chloride of manganese 
dissolves and is carried away, but the tin remains adhering 
to the cloth, and along with it the sulphate of lead. This 
salt is afterwards decomposed by lime, and the oxide of lead 
adheres to the cloth, and becomes yellow when the cloth 
passes through a solution of bichromate of potash. 

Instead of sulphate of lead, other substances may be 
deposited in a similar manner. The pale chromate of lead, 
for example, may be mixed with protochloride of tin, and 
remain so for some hours without material injury. A yel- 
low is thus produced without the necessity of any subsequent 
operation. The lake from Brazil wood or cochineal may 
also be employed to produce a pink discharge upon bronze, 
that of logwood a purple, &c. But prints formed in this 
way cannot be washed, even in cold water, with any degree 
of freedom. 

Red oxide of iron is permanently fixed upon bronzed 
cloth, as may be seen in the specimen of cloth marked 
No. 9, by printing a solution of protochloride of iron on the 
parts of the cloth that are to undergo the alteration. In a 
few hours the manganese and iron change places, the iron 
being deposited on the cloth in the state of peroxide, while 
the chloride of manganese is removed by washing. 



1 1 . Red and Chocolate Resist on Pale Blue. 




If the aluminous mordant, with the addition of a little 
Tcrdigris and soft soap, and thickened with gum and pipe- 
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clay, be printed upon white cloth, the piece may be im- 
mersed in the blue vat without any of the indigo attach- 
ing itself to the parts of the cloth so printed. If the 
piece of cloth be then dunged and dyed in the usual way, 
a red is produced on a pale blue ground. The same mor- 
dant, with the addition of acetate of iron, gives a chocolate 
colour. 

Let us now explain how the white portion in the speci- 
men of printed cloth before us has been preserved from 
the dye. A preparation called neutral paste is employed in 
this style of work, to defend the cloth against both the 
red and chocolate and the blue. It is a mixture of lime- 
juice and sulphate of copper. If this mixture remains 
uJ)on the cloth longer than a few days, a portion of the 
oxide of copper attaches itself so fimily to the cloth that 
no washing is capable of removing it. And this portion 
of copper attracts a portion of the madder in dyeing, and 
tinges the part of the cloth intended to be white, of a pale 
brownish red. 

In the specimen before us, all that is now bronze, yellow 
and pink, was originally printed with the white ; the three 
colours given by catechu, Persian berries, and Brazil pink, 
being a subsequent application. The green is the result of 
berry-yellow on the blue, and the orange of the same colour 
on the pink. 

12. Pigment Printing. 



This is a species of printing which has been lately in- 
troduced for dresses whicli are not intended to be washed. 
The colours arc the same that are used for painting or 
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printing on paper; and beudg body colours, whkli eonoeil 
what is beneath them, they are used for black and Tarioas 

other coloured grounds. A brilliant eiiect is thus produced 
at buiall expense. 



Article II. 

SkBtch of tk$ Geology of tkeBanUHty Iskmdi. By 
RoBBRT D. Thomson, M. D. 

C Continued from p. 304. J 

BLBFHAXTA ISI»AVP». , 

TaB ibim whiofa thiB island presents at a distance is some- 
what pyramidal, bat on a nearer approach it is found to 

consist of two distinct liills, with au intervening valley. 
This vale is profusely studded with trees a.nd bushes, as 
well JLs the hills, which are clothed wiih wood from the 
water's edge to the summits. Many of the trees are tall 
and stately, as the brab or palmyra, while others are covered 
with the densest foliage, as the tamarind, with its rich 
green leaves and elegant blossoms.. ^ In the dry season the 
island extdhits the best apfiearaiice firosLthe summits of the 
bills^ or Iqr appraaehing it firom the sea, for at that time the 
earth is d^, parched, and as if baked, bdng crossed in erery 
direction with fissures, which greedily suck up the rain 
wheneyer it happens to fall, and, of course, is destitute of 
that rich vegetable carpet which covers it during the pre* 
valence of the monsoon. Then the soil is one mass of 
verdure ; not a spot is naked ; the paddy ground being 
enlivened with the presence of the rice crop, and the forest 
waste adorned -with grasses and elegant flowers. The rice 
ground is very limited, and is situated at the lower part of 
the vale, in the immediate vicinity of the village of Galli- 
pooti. It is divided into parterres, or small inclosures, 
fenced with impervious hedges of pricklypear ( M^horbia 
neriifoUa and terucaSi.J The whole island is one mass of 
rock, and the thin scattering of soil which hides but scan- 
tily the main constituent of the island, b merely derived 
from the disintegration of the latter. At the southern 
landing place there is a ledge of large masses of amygdaloid, 
(of which the cavities have been washed empty, if we except 
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a few nodules of quartz) over which the surf beats high luid 
renders lauding daiig;ero«s, although it forms one of tlie' 
few situations in these islands, where boats can reach the 
shore without grounding. 

Near this landing place is a Portuguese ruin/ situated on 
a knoll, and adjoining it, we discoyer the extraordinary 
artificial figure from which the island derives its European 
name, for its Hindoostani name is Gailipooti. The animal 
represented by this sculptare is evidently an elephant, fully 
equal to the natural size, and, upon the whole, well executed* 
The trunk and head have been separated from the body, 
and lie fractured and prostrate on the ground. Considerable 
damage has been done to other parts of the figure, for the 
instrument of which we must have recourse to the tradition 
current in that neigh liourhood, which states that the Portu- 
guese went so deliberately to work as to employ cannon in 
etiecting their harbarous work of de»^truction, from the idea, 
as we have shewn, of extirpating superstition ! The rock of 
which the figure consists is a very hard basalt, (No. 2.) 
containing a few minute cavities, scantily supplied with 
mineral crystals, and is of the same nature as the rock of 
the adjoining hillock. From- this spot the ascent of the 
western hill is pr^ttf easy, the pathway leading along the 
bed of what constitutes a torrent dorbag the wet season^ 
formed in the porphyry and amygdaloid, and runs to a 
considerable depth ; a kind of natural walls rising up on 
each side, which are ovei-shadowed by carissa bushes 
(Carissa carandas,) agnus castus * (Vitex trifolia,) the 
garruga tree (Garruga piimata,) with its abundant fruit 
hanging in clusters, like the produce of the vine and castor 
oil tree (Ricinus- communis,) while the soil is ornamented 
with the solanum (Solanum Jacquini,) and the Mezicaa 
Argemonet (Argemone Meadeana.) About half way up 

* The leaves of this shrub are employed by the Hindoo women in aomereligioiii 
Mremooy, as I finmd a qnantity depolntod on tiio oonvox ■tono in llw lalani 
•qoare eonpavtiMnt of the great temple. 

t The occurrence of this plant, (a native of the New World,) wherever the 
PortTjfniese have formed settlements, is a striking instance of the aponrv of man 
in tht" distribution of vegetable species. In addition to the habitat here given, I 
have observed xt at Malabar Point in Bombay Island j cm the Island of Coulaba; 
and attlw aonai end of llie town of Maeao^ in Cliinay in aU of wliioh 
an abundant plantf afFording a parallel case with that of dio Chenopodium aniliro» 
sioides, (cited by Lyell, vol. it. p. 89.) irhaeh wo obeanro ao abundantly in tlio 
Island o^ St Helena. 
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the hill the smaller temple or caves are reached. They are 
three iu iiuinbei', having the face of tlie rock polished 
perpendicularly, hthI some pillars . formed on its surface, 
with several tij^iures represented flying in the clouds. The 
inferior part of the rock consists of a variegated porphyry, 
sometimes reddish, and frequently of a yellow tint, the basis 
consisting of clay, and the inclosed particles of altered 
quartzoze grains, &c. (No. 4.) 

• Remains of painting are still observable, which seems to 
have originally been of a red colour, but has in some places 
faded fo a purple hue. The upper part of the rock, com* 
mencing at the roof of the apartments, is composed of 
amygdaloid, having a wack^ basis, and containing cavilies 
filled with rock-crystal, calcareous spar, zeolites, and many 
other minemls which a careful examination would readily 
detect. During the rains these caves are filled with water. 
The whole f ;tce of the hill above these caves is craggv'', con- 
sisting of amygdaloid, porphyry occasionally appearing, and 
is covered with thick jungle, and climbers ascending the 
stems of the numerous trees. Among the former we chiefly 
remark the Dalbergia scandens, and among the latter, the 
G^tonia floribunda, with its bunches of flowers. 

•The path, continuing to wind up the declivity, condoets, 
after passing a fine specimen of the tamarind tree, and of 
the Ascl^ias gigantea to the great temple which faces the 
north. Like the lower antiquities, it is an excavation in 
the solid rock, with, however, a much greater extension of 
hunian art, for the space included within the walls of the 
lartre apartment is a square of 43 yards,* aud 18 feet in 
htJLilit, supported by three rows of pillars, consisting of 
rounded fluted capitals and square shafts. The walls are 
covered with gigantic figures, all of which have been mutu- 
lated, with the exception of the colossal representation of 
the STHmt^r^i fronting the entrance, and one entire masculine 
form in the recess to the right. The rock is amygdaloid, 
occasionally assuming a purely porphyritic appearance. The • 
effects of tJie atmosphere upon the moi^ exposed portions 
of the rock are obvit>us, for it b evidently decaying and 
crumbling to powder, and, combined with the ravages pro- 
duced by visitors, would, in the lapse of time, prevent the 

* This nimbar ii d^ived Iraiii tiie ra»d«at «erg«Mit. 1 nuide it forty-six 

p«CM. 
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probability^ of any remnaiit oontiiiunig, bad not the fore- 
s^ht of the boiuraraUe goyei^nors of Uie eountrj obyiated 
tbe latter 'cause in some measore, by stationing a resident 
sergeant to guard tbese interesting relies. The rock, when 
first exposed, is highly indurated, and difficult either to 
fracture or polish, both of whirh circumstances add greatly 
to the wonder and adniiration with which we must view the 
temple and sculptures. 

In geological investigations, not the least interesting 
inquiry consists in observations with regard to the degra- 
dation of the rocky masses, and the formation of the soils 
for the growth of the members of the vegetable kingdom. 
Such questions, it is obvious, can be most satis&ctorily 
solved on insulated lands, where no agencies save the pure 
natural causes can come into operation. Coral islands, 
which are of such recent formation, present the most simple 
illustration upon this point, where we find the calcareous 
masses splitting under' the action of the sun's rays, crum- 
bling and afibrding a scanty soil fbr foreign seeds floated 
by currents to take root, and thus to extend the formation 
of the soil, by the loosening power of their rootoandthefiiU 
of their leaves.* 

The heat of the sun alone may be considered, therefore, 
a powerful auxiliiiry in the production of soils, and this 
influence is especially applicahle to the Indian climate, where 
the dark hue of the lorks sxreatly favours the imbibition 
of heat; an ul)s*Mviiiiun simihir to tluit w^hich was made by 
Link, with regard to the black slates of Pezo,f and subse- 
quently by Humboldt, was demonstrated in reference to the 
black bare rocks on the banks of the Oroonoko, whose 
temperatures were found to be elevated during the day 
34|" F., and during the night 18° above that of the atmos- 
phere.:|: In India, at the termination of the rains in Sep- 
tember, the porous stony masses must of course be satu- 
rated with moisture, and when the rays of the sun excite 

■ 

* Dr.Rt Foxtlir liM w«il dewribed dm stimilaM tnd mode of fbnnatioii of ooni 
islaiuU, in Cool^s Voyage, of whoie aeeancy the present writer had ample proo&, 
while examinino; similar (U po its on the coast of Sumatra. A fulloTf batootmore 
distinct uccuunt of coral islands is detailed in Beechy's Voyage. 

t Link's Travels in Portugal, 8vo. 1801, p. 64. 

X UuaibQldt's Poft. N«r. vol. v. j>t. i. S6. 
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their influence, and are imbibed, the water must ne^eessanly 

be vaporized, and disiiitLf^mtion of the rocky masses ensue. 
This effect of vapour must be considered as a powerful 
agent, although not so ej^losibiy elective as the freezing 
of water : 

«• am tiiitad liyexDS etiamnum fri^re «8xa 

Rumperet."* 

Because, in one case the contiiied body has some means 
of egress, though far from free, while, in the other, the 
barriers must yiehl on every side to the overwhelming mass 
within. When the soil is carefully examined, all the ap- 
pearances confirm the idea of its derivation from the rocky 
mass* It has a black colour, which it may in some measure 
derive from particles of oxide of iron, which are occasionally 
obsenrable in the |N>rphyry where it has begun to decom- 
pose, and from the vegetable matter derived from the trees. 
No oonsidenible portions of iron have been detected in this 
neighlieurhood, although the oxide of that metal is found 
in considerable abundance among the Ghauts^ and is smelted 
with some profit at the Mahabuleshwar hills.f In conse- 
quenee of die mixture of vegetable matter with this light 
rocky production, the soil has been rendered fit for raising 
some scanty crops, which serve to support the inhabitants 
of the island, who amounl to about a hundred. It is a 
curious fact in the history of this island, that no water can 
be obtained by i^uikLiig wells near the beach, and that the 
sole supply ^>f the i^i habitants is procured at the summit of 
the hill, where a cool spring exists in a dark cave near the 
great temple, affording a plentiiul supply, from which it is 
conveyed by the Hindoos* to their habitations in porous 
earthen vessels. 

CARANJA ISLAND. 

This is a large island, situated the most southerly of any 
in the harbour. It oonnsts of two hills, with an intervening 
valley. The best landing place is situated on the north* 
east side of the island, at a fishing village, where, however, 
the water is very shallow, and where it is necessary, in 
order to effect a landing, to employ a native canoe. The 

• Virg. G. iv, 135. 

■t " Account of the convalescent station of Malcolm Pait on tlie INIaliabuleshwar 
hills," Bombay, 1830, pampMet. The dienucal nature of the ore is not stated in 
this publwation, but it ia probftbly the ntgnelie iimi on. 
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shore here is boiuided by rocks, as at Elephanta, of the 
amygdaloidal ftpedei. The shingle consists of bivalye 
shells (Ajca granosa) and waterworn po^hyritic grafid* 
The ascent of the lesser Caranja htll is gradaal and eaaf 

from the Tillage to the summit of the ridge.^ .The mim 
have an inclination to the east and west, as if shelving 
down on each side of the Tidge, pfesenting the appearance 
of stratification, or snccessiTe deposition, and are covered 

with low jnne^le of carissa, ixora, euphorbia, and lawsonia. 
The descent on the west leads to paddy grouad, where there 
is aiiuthf r villasre, surrounded with neat gardens, and sup- 
plied with a tank, fifteen or twenty feet in depth, dug out of 
the solid rock, with a wheel and earthen pots to raise tl^e 
water, as is usual in the east. In this Talley there is a fine 
specimen of the Adansonia digitata, sporting a colossal 
trunk, and spreading oat its branches to overshadow the 
circumjacent cultiTated ground.* To reach the top of the 
ridge it is neoessaiy to cross several msuntain streams, 
whose heds are dry except during the rsioy season. The 
rocks are all amygdaloid, on the western as on the eaatem 
dedirity, filled with zeolites, kc* and are well exposed in 
tiie streamlets, sometimes rising in the form of round 
masses, at other times shelving out and affording a level 
run for the water, and then terminating in a small per- 
pendicular fall at the edge of the rock. 

On the eastern side, in this manner, a very picturostiue 
water^l is formed, the height of the vertical face of the 
rock being at least twenty feet, over which the whole 
water of the torrent is precipitated in one sheet, presenting 
altogether with the rich foliage of the tamarind in the 
foreground, a pretty iteene. Near this a specimen of meso* 
lite wasobtained,'8mong innumerable minerals, which may 
he observed scattered about on the surface of die ishind, 
very frequently covered with a blue coating, produced by 
the presence of iron. Berides mesolite I observed calces 
dony, agates, rock-crystal, calcareous spar, and heulandite. 

The south-east yioint of the small hill consists of craggy 

rocks of porphyry, aiibrding, in their numerous recesses, 

. ' • 

* In Ail vtUey I found • ^edmen of the Agtriciu oampeftrts, Hm identical 
Eiiglisb k«tdmp mndiroom, of Ae exUtanoo of wbieli plmt, in this pert of India, 
at aucli a aligbt etoratioa *1k»to the ae«» I hsre norar pravioiiBly hewd* 
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abundance of hiding places for lisarda and wttrpeaU^ especi- 
ally the Cobra de Gapello, which is extremely frequent in 
these islands. The clefts also afford good habitats for the 
fern Gymnogramuia chylomelanos, and the Asparagus 
sarmentosus. 

The lai'oe Caianja hill is siTiiilar in its con fo i iiiation to 
the smaller hill, and is crowned by the ruins ol an old fort, 
which was a place of considerable note, when Europeans 
first settled on this coast. 

At low water the island is connected with the continent, 
the intervening valley being quite green, and studded with 
a few pools of water. The vale which separatee the two 
hills, and divides the island into two parts, is covered with 
palm trees, amid which are situated cottages and rich gar^ 
dens, at a small elevation above the level of the sea. 

QBNERAL OBaBRVATIONB. 

In the course of the preceding remarks it appears that, 
on the continent and along the coasts of the different is^ds, 
the soundings do not deepen suddenly, but that the water 
at the shore is shallow, and that it gradually incieases.in 

depth in proportion as we recede from the land. The same 
reniaik apjilies to the whole coast, from the Persian Gulf 
to Cape Comoriii, and, it is on a careful attention to the 
deplh of water and the nature of the bottom, that navigators 
in stormy weather m\.\<\ d<'pend. In the hititudeof Bombay 
this rpmarkaMe sub-marine portion of land which can thus 
be reached w ith the lead, attains an additional degree of 
breadth, jutting out to a greater extent into the Arabian 
sea, and, from its occupying such a considerable space, and 
afibrding good fishing ground, although it can only be con- 
sidered as an expansion of the shoal water along the coast, 
it has been termed the Bank of Soundings. The deposit 
generally obtained in the bottom of the harbour, and on 
this bank near the coast, consists of a blue clay of a stiff 
nature, and is, therefore, serviceable by affording good 
holding ground for anchors. A section, representing the 
relative situations of the sea and the Bank of Soundings, 
will explain the subject more clearly than can be expressed 
by detailed descriptions. The horizontal line reprt;^( uts the 
sea level, and the inclined one the bottom of the ocean, 



Digitized by 



1836.] G9Qh^ 4 tke Momhay Islandi, 337 




which IS here shewn to be a gradual descent from the sum - 

liiit of the high land. By sounding regularly we discover 
our distance from the coast, as appears from the following 
table 

10 miles from the coast the soundmgs are 14&thoms; 
bottom, mad. 

40 do. 40fes.y sand, gravel, and shells of various colours. 

50 do. 45 do. do. 
160 do. 50 do. do. 
170 do. 55 do. do. 

We observe, therefore, that soundings extend as &r to the 
westward of Bombay as 2^ fiO', and tl^t, until the bottom 
of the oeean begins to ascend, in order to come , to the day ; 
the bed consists of sand, mixed with shells, and that then 
it is formed of mud. An observation with respect to the 
nature of the shells would be of considerable iniportance, 
because it uiiglit enable us to decide, wliether they are 
natives of deep water, or belong to the shallower parts of 
the ocean. 

Two explanations occur, to account for the appearances 
here described, either, Ist. That the land and ocean have 
retained their positions relative to each other since the 
formation of the first, the production of the bank being 
similar to the clay deposit round the shore of the island 
which so lately appeared, and sunk in the Mediterranean ; 
or 2d., That the harbour of Bombay was formerly a valley, 
and that the Bank of Soundings was at one time dry ground, 
both of which have been submersed by the gradual en- 
croachment of tlie sea. The most undoubted evidence 
exists to shew us tliat this coast has been, even within the 
range of a few centuries, subjected to violent convulsions 
from earthquakes 

VOL. I. Z 
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In May 16181, six years after the settlement of the Eng- 
lish at Surat, ** a general and diabolical storm" occurred in 
the neighbourhood of Bombay f BonUnnm as it is termed 
by old writers). It began at Ba^aim- (Basseen,) on the 
Idth of that month, and continued with snch yiolenee that 
the people hid themselves in cellars, in continual dread lest 
their dwellings should be lerelled with the earth ; and at 
2 A.M. an earthquake destroyed many houses. The sea, 
according to the historian of the time, was brougliL into 
the city by the wind ; the waves roared fearfully ; the tops 
of the churches were blown off, and immense stones were 
impelled to vast distances ; two thousand persons were 
killed ; the fish died in the ponds ; and most of the churches, 
as the tempest advanced, were utterly destroyed* Many 
vessels were lost in the port. At Bombay, sixty sail of 
vessels, with their cargoes and some of their crews, 
foundered. 

At Agagaim, a boat was blown by the force of the wind 
from the sea into a house, where it killed a woman and her 
child, and the trees were toHi up by their m>ots^ 

Besides the presence of a violent commotion in the 

atmosphere, and the powerful concussion of the earth, 
volcanic action seems to have occurred, if we mav be allowed 
to deduce such an inference, from the higlily oiubellished 
representations of the historian, of giants seen in the air 
throwing great globes of fire at each other, confusions of 
human voices in the atmosphere, tramplings of horses, and 
the sound of warlike instruments. It is added that much 
of this nature occurred in Salsete/' and other places** 

The metaphorical figures expressed in the latter part of 
the description, aro strikingly similar to those employed by 
Dion Cassiusf bis account of the eruption which de^ 
stroyed Herculanettm and Pompeii, where we are told that 
giants were seen, and the sounds of trumpets WM heard itt 
the vicinity. 

Frequent mention of earthquakes may be found in the 
history of the Malabar coast, (which extends from Cananore 
to Cochin, about 42 leagues,) where they go under the de- 
nomination of JJhumicidaeam. In 1784, a strong concussion 

* SotiBB*B ** PoftngttM Aiift,*' torn, iit 
t Hut Rwn. lib. 66. 
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was felt, and in the province of Nagaracotta, as well as on 
the bank of the river SaraMiva, volcanic appearances are 
evident. But the most remarkable changes are to be ibuiid 
in the vicinity of Cochin. On its north side we find the 
Island Vaypi, which was thrown up by the pea about the 
year 1341. The soil upon this new formation resembles 
that of the flat districts of Malabar, which consists of sea 
iand and calcareous matter, combined with clay said to be 
washed down from the Ghauts. The production of Vaypi 
gave rise to a new era, termed Pt/dimepa (new introduction.) 
In the same neighbourhood, Bartolomeo informs us, that he 
was witness to the fonuation of an island, a mile in length, 
in the eonrse of ten years, hefore the ehuTch at Oeltiyatti, 
hj the opposite effects of riyer and sea water, which may be 
explained in the following manner : Dnring the months of 
August and Septemher, if the rains have been abundant, 
the waters of the riyer dear away from its mouth, those 
sandbanks which have been formed during the height of the 
monsoon, in June and July, by the high sea which then 
rages in a boisterous maimer ; but if the rains have been 
scanty, and the force of the river is not sufficient to carry 
away the n]>st motion to its junction with the waters of the 
ocean, an inundation of the adjacent country ensues ; the 
inhabitants are driven from their dwellings, and so frequent 
is this occurrence, that we are told grandchildren can 
scarcely point out, with any eertainty, the spot where their 
grand&ther resided, in consequence of the change in its 
appearance* 

Contemporaneous with the i^pearanee of the Island of 
Vaypi, the waters which during the rainy season are dis- 
ehatged from the Ghauts, broke through the banks of the 
riyer Cocci, and oyerwhehaed a yillage of the same name 
with such impetuosity as to sweep it away, and formed in 
that district a riyer, a lake, and a harbour so spacious, that 
very large ships can now lie in security on the north-east 
side of Cochin, where the river runs into the sea.^ 

According to the Hindoo records, the ocean has made 
great inroads upon the opposite shore of India; for, it ap- 
pears, firom the researches of D. Duante de Meneses, For- 

* Vlagglo tU« Indie Orientali d« F. P. da S. Baftdomeo, Rons, 1796, 8ro* 
En^liali dtnalation ftm GenuM of I>r. R. F^mler, Svow 1800. 
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tuguese governor of India in 1522, among tVe natire writ^ 
ings, that " Miliapore," seven leagues from ** Paleacate/' 

the ruins of which were then on the sea shore, was siir- 
rouTided, according to tradition, 1500 years previous to that 
date, by 3,300 stately churches, and that tlu site of that 
most ancient citv was distant twelve leuLriH s from the sea. 
We are also informed that " St. Thomas dragged out of the 
sea an immense mass of timber, wliici^ all the force of ele- 
phants and art of men could not move."* 

In the figure which we have given, it is evident that the 
inclined plain at the land has been eomparatiyely but re- 
cently submersed, while the horizontal bed has been for a 
longer period subjected to the action of the sea, as is evinced 
by the layer of sand and shells. The whole of this hori- 
zontal portion, likewise, we may decidedly conclude, was 
inundaled iit the same period, for, after the sea had been 
raised to the level of forty-five fathoms from the present 
surface of the ocean, we can see no ini})ediment to its laying 
the w h )1( plain, extending for at least a hundred miles of 
longitude, completely under water. 

The Hindoos, on the Malabar coast, have a tradition that 
the sea extended to the foot of the Ghauts. There does 
not appear, however, evidence tending in any degree to 
prove that such an occurrence has been of recent date ; but 
we are rather disposed to consider the native account, as an 
indistinct remnant of the almost universal tradition of a 
deluge during the human era. 

The agencies of torrents appear of too trival a nature, to 
afford a snfficient source of such an extensive submarine 
form ;it ion, as that which we observe along the Concan and 
Malahiir coasts, althon^j^h there can be no hesitation in 
admitting that where considerable rivers do exist, the 
debris collected by the force of their currents must prove a 
serious obstacle to the encroachments of the ocean. But 
at Bombay, where the bank is much broader than in 
other parts of the coast, no remarkable accumulations occur 
at the mouths of the rivers Panwell and Pen, whose 
size, indeed, is sufficient to render such an occurrence exr 
tremely improbable, even if actual examination did not 
demonstrate the ftct to be as we have stated ; and the 

• Sousa's " Portugues Asia," torn. i. 270. 
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eiteium portion of land in Salsette, which is dry at low 
water^ is situated beyond the influence of any current save 
that of the tide, which it must be admitted, hitwever, is 
^remely powerful. 

i : There seems no reason, then, for supposing that this bank 
has been formed by matter forced down by the agency of 

running water from the Ghauts, as some have concluded, 
because, it exists where there are no rivers to produce accu- 
nuiiations, and it is broadest at the mouths of the smallest 
rivers. 

In bringing forward proofs of extensive changes and 
violent convulsions, we have endeavoured to exclude 
theoretical considerations, and probability is only implied 
when we observe that the different isbuids in the bay may 
have been the continuation of the high land in Salsette 
and Tull, whose conmiunications have been submersed, and 
whosei bases are now washed by the overwhelming waters 
of the ocean. 



Article HI. 

Otology of JEttramadura^ and the North of Andalusia, By 
M. F. Lb Play. fAnn, des Mines, vi. 297. 477. J 

The portion of country described in tliis paper is included 
between the Rivers Tagus and Guadalquiver, on the north 
•ad south, and between La Mancha and Portugal on the 
west and east. Interesting as this district is, both in a phy- 
sical and moral point of view, it is strange how little infor- 
mation we have respecting it. The cities of Seville, Cordova, 
and Badajoz, are the only names belonging to it which are 
known to the rest of Europe, while Truxillo, Merida, and 
Medellin are merely noticed as military stations during the 
Peninsular war. Estramadura, and tlie Sierra Moreiia, 
which border it on the south, form an inland country, at a 
distance from hiffh ways, and remarkable for its vast pasture 
lands, which serve to support large flocks oi Moriiio sheep. 
On account of thepaucii \ of the population, no travellers have 
examined its Geology, for, the only allusion, in a scientific 
point of view, to this portion of Spain, which M. Le Play 
could discover, was in the small work of G. Bowles, which 
was translated into French in 1776. The maps of this dis* 



Digitized by Google 



343 



M. F. Le Play <m ike Gwh^ of [May 



trict, as might hence be expected, are very imperfect. M. 
Le IHay states that by far the most accurate is that of Bory 
de Saint Vincent. The author has, however, constructed a 
geological maji, wliich, as far as his observations exteiidtul, 
may be considered as oorrecty and as a most valuable con- 
tribution to Science. 

The central portion of Estramadura, about Talarrubias, 
consbts of a plain, which is elevated about 560 metres 
(1804 Ibet) above the level of the sea. The town of Puebla 
d'Alcocer^ lies 60 metres above this plain» or 602 metres 
(1975 Ibet) above the sea, whicli is almost exactly the alti- 
tude of Madrid^ and of the plain of New Castile, which 
insensibly sinks towards the south-west, as it approaches 
Estramadura. M« Le Play considers this plain as beuN 
ing a striking resemblanoe to that of the Western Hartz, 
not only in its corresponding elevation, but likewise in its 
geological structure, vegetation and climate. 

It preserves an agreeable surface, being distinguished by 
ancient, inclined, and occasionally crystalline rocks, and 
traversed by a few rivers, whose channels are about IGO or 
170 feet deep, and of whose existence the traveller is not 
aware till he approaclies the ravine in which they run. 
Even the largest of these, the Guadalquiver, is fordable in 
June, above Seville, and the Guadiana is seldom in a state 
to prevent its being crossed in the same manner. 

The valley of the Quadiana is depressed 190 feet below 
the level of the transition plain. The alluvia of its banks 
nurely extend above 200 feet from either bank, and fre- 
quently one of its banks consbts of a vertical wall of schist 
or greywack^. As the river leaves the ^erra d*Alcocer, 
however, its escarpments disappear, and plains extend on 
both sides. The valley of the Tagus is also deep, and where 
it enters Estranuuiuia, this river Hjipcars to force its way 
with difficulty through a mouutaiuous district. Very dif- 
ferent, however, is the character of the Guadalquiver, 
which tmveisc s tliti plaiii uf Audalusia, whose elevation 
littie exceeds level of Uw sea. The plain, which exteii' Is 
on the left between Cardova and Seville, is not raised more 
than fifty feet above tlie bed of the river. 

The ridge of the Sierra Morena follows the direction oi 
the Guadalquiver, from Cordova to Seville, which is a west 
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flooth-west CQiiirs^, but to the north, the limit, although not 
fiO definite, may be said to be included between Llereaa and 
Guadalcanal. In fact, the inliabitants of Estramadura, and 
Qf Mdalwia, differ in their definition of thii ridge, beeaii8e» 
tbe mountains being about 1600 metres (6!^ feet) above 
the level of the tea, the former, in order to reach their 
fpmmi^ have » lew aseent, by ^bove 600 metres, (or 1700 
fi^t) than the latter. This chain appears to be formed of 
several groups, which may have been at first separated, 
but have been joined by some convulsion. The Sierra de . 
Guadalupe give a mountainous character to the country, 
between the Tagus and (niadal quiver, and consist princi- 
pally of GTraiiito, according to the reports of the muleteers. 
The Sierra de Solaufi He to the west of this ridge, and are 
distinguished by their stratified graywacke formation. 

The country extending between the Tagus and Guadiana 
is characterized by numerous broken ridges, some of which 
rise 1700 feet, and consist of granite. The d^ressions whieh 
connect them are termed Pwertoz, Between the Gnadiaaft 
and the Sierra Blorena, we find nmneroas ridges, under the 
name of 8ierm de Homaehos, running from south-east to 
north-west ; Sierra de San Servan, running north and 
west ; Sierra d'Aleocer, 850 metres above tiie plain, cml- 
sisting of quartzose roeks, extending west and north; 
Sierra de Cabeza towards west and north. To the souVh 
of these chains is situated the country of Almaden, which 
ib loriiitid of iuur rectilinear ridges of hills, the highest of 
which is 400 metres (1312 feet) high, and consisting of 
quartzite. This district presents to the eye a very barren 
aspect, and the traveller cannot understand wiiy such a 
considerable population should be attracted thither, until 
he learns that rich veins of cinnabar exist in the barren 
rocks. To the south of Almaden, between the Rio Alcudia 
and Guadalmez, another ridge exists, elevated 460 metres 
above the former river, in whose vallies immense masses of 
qnartsQze sandstone are observed* The western portion of 
Estramadura, comprised between the Tagus and Sierra 
Morena, is varied with numerous chains of subordinary 
hills, attaining a height sometimes of 400 metres (1812 feet) 
possessing a rounded outline, and entire 1) destitute of 
arborescent vegetation. These chains are frequently inter- 
rupted by parabolic hills with a vertical axis, which have 
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generally been taken advantage of hj inyaders, for militavy 

stations. 

Estramadnra, therefbre, may be described as an elevated 
plain, 660 metres (1804 feet) above the level of the sea, and 
600 (1640 feet) above the plain which borders the Gnadal- 
qniver, through which the GKiadiana runs, at an equal dis- 
tance from the Guadalquiver and Ta^s, in a direction a 
little to the south of west, while the Sierra Morena, which 
traverses the south of the district, triples, in many places, 
the difference between the banks of the Guadalquiver, and 
thp numerous partly isolated chains afford variety to a 
country which is always of a rude character. The diiTerent 
formations met with in this district may be considered in 
the following order, beginning with the most ancient 
r6ck : — 

1, Granite constitutes a very considerable portion of 
Estramadnra. Between Garlitos and Almaden, an isolated 
tract of this formation occurs, extending from north-east 
to south-west. The rock is composed of white felspar, 
reddish-brovm mica, and small portions of quartz, in minute 
quantities, and possesses often a foliated structure. The 
most important mass of granite, to the south of the Gua- 
diana, is that which lies on the north border of the Sierra 
Morena, extends from tlie east of Puerto Blanco to the 
west of Benalcezar, and is surrounded by hills of schist. 
The soil is derived from the disintegration of the granite. 
To the north-west of this basin, a considerable extent of 
granite is met with, the limits of which are marked by 
Castuera, dampanario, Quintana, Zalamea, Malpartida, 
and Bengareucea. On its eastern boundary the formation 
is covered with granitic sand, and the rock possesses an 
olive-green colour, derived from the mica. 

In the middle of the formation, near the ancient mine of 
EtrChantte, which has been long abandoned, the felspar 
has, in decomposing, assumed a grayish appearance, and 
the rock is covered with rusty staiii&, produced by the action 
of the weather upon the mica. About Quintana the granite 
consists of small grains, the hyaline (juartz and felspar 
forming a beautiful white basis, through which mica is 
plentifully distributed. Hero also occur large tabular 
masses of granite, sometimes 100 feet in diameter, which 
have become polished by the atmospheric influences. At 
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Zalamea, a species of black poq)hyry appears, conmstiiig of 
a basis qf amphibole and felspar, through which felspar 
is disseminated ; M. Le Play ealls it Melaphyre. Although 
granite appears so frequently among the transition rodcs 
on the table land of Estramadura» it is seldom met with 
among the rocks of the same formation in the Sierra 
Morena, and when it does occur among: these mountains, 
it is generally in a deep bed of a rivulet, as at Villaharta, 
in the channel of the Rio Cuzna. Here the greywacke and 
schist appear to be impregnated with the debris of the 
granite. On the south of Pedroso, granite, to a small 
extent, occurs, which, in decomposing, has given origin to 
a thick layer of sand overlying it. 

On the north of the Guadiana, the rock appears at 
Albuquerque, containing very large felspar crystals, which, 
in decomposing, become gray, and give the r(^ck an appear- 
ance like tra,chyte. The quartz is reddish. The town pre- 
sents a remarkable appearance, in consequence of the houses 
being built among iomiense masses of rock, which has pro- 
duced the most tortuous streets imaginable. At Malpartide 
another tract appears, where, from the nature of the soil, 
huge reservoirs of water have been formed for washing the 
wool, which forms the staple productof the industry of this 
country* The hills in this neighbourhood are covered with 
rounded blocks of granite, lying over the granite soil, and 
appearing to have no eoiiiiexion with the subjacent rocks. 
Hence, the inhabitants consider these the work of human 
industry. M. Le Play explains their origin very satisfac- 
torily, by considering these mnssps to have }>ePH connected 
by narrow necks to the subjacent rocks, and that tliis bond 
of union gradually decomposed, and left the main portion 
of the blocks above the disintegrated matter. The Sierra 
de Montaches, consists of granite, but the effect of external 
causes in decomposing it are not nearly so apparent as at 
Malpartida. A long band of granite extends from the 
Tagus, by Truxillo, south easterly to Torita, at no great 
distance from the Ghiadiana. Detached blocks are obeeRved 
distributed as at Malpartida, upon the hills, the origin of 
which admits of a similar explanation. 

Eupkotide and diorite, — ^These consist of compact felspar, 
containing a great quantity of crystals, or .lamellar pieces 
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of diallacfe, which posFcsscs generally a e^reen or g*reenish- 
brown colour. Tliey are very hard, and are not easily 
decomposed. Near Almaden, in the bottom of a valley, a 
great quantity of blocks of euphotide exist, which are 
employed for fencing in the road to Madrid. It iscom-i 
pact, and admits of a fine polish, the diallage frequently 
approaching the appearance of actinote. It deserves to be 
noticed that in the cinnabar veins of Almaden, large por» 
tions of a rock analogous to euphotide are met with. At 
Guarena, and upon the banks ofthaGuadiana, near Meiiday 
euphotide Occam in the tertiary beds. On the right bank 
of the Guadiana, near Badajoz, the same rock is met with, 
associated with dolomite and travertine, or porous lime- 
stone, containing fresh water fossils. Sometimes the dial- 
lage is distinct in the felspar basis ; it often contains actinote 
passing into asbestus, pyrites, quartz, green talcose mica, 
and chlorite in small scales. To the south-west of Albu- 
quercjue, there are, ixagments of eu[>h()tide similar to those 
of Aimaden, and considerable quantities are found on the 
greywacke, which extends as far as Portugal to the west of 
this city, in which country it very probably occurs in situ. 

Near Cazalla, in the Sierra Morena» large blocks of 
euphotide are strewed about, consisting of greenish felspar* 
and of olive-green diallage, interspened with small frag- 
ments of protoxide of iron, which are sometimes so abun- 
dant as to form the principal portion of the rock. At 
Pedvoso, Fuente del Aroo, and Higueira* rocks possessing 
a granitic structure, consbtingof felspar and quartz, occur. 
They appear to be of the same nature as euphotide. Asso- 
ciated with the euphotide of Aimaden, there are trap blocks 
on the tops of the hills, having often the aspect of basalt, 
and lira obviously euphotide or diorite, cooled under difi'e- 
rent circunistances. 

2. Mica Slate shew ing itself near Albuquerque, in contact 
with granite, is composed of a clay-slate basis, imprep;nated 
with mica or talc, and gradually passes into clay-slate. 
Near Cordova it also occurs in the midst of transition rocks, 
and in contact with granite at Pedroso, where the quarts 
predominates, and gives the rock the appearance of gneiss. 

3. Secondary Mocks. — ^These correspond with those of the 
rest of Europe, and afford a strong presumption of the 
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uniform nature of the causes which have given origin to 
the different formations. They lie over the mica slate in 
the followkig order : clay slate and talc slate, alternating 
with greywaek6, and always with thick beds of quarts. 
Limestone also is common on the heights between Llereha 
and €hiadalcanal» apparently belonging to the same series 
of rocks. The mountain chain extending to the south of 
Almaden consists principally of layers of quartz, without 

any trace of fossils ; but at the lower grounds, where we 
find sandstone and phyllades, passing into psammites, 
remains of animals are frequently encountered, similar to 
those of the secondary transition rocks of Britain. 

In particular, a terebraiula, w'nh large whorls, and a 
fossil corresponding exactly with the spirifcr attcnuatiis of 
Sowerby, have been met with, ami similar remains have 
been observed at St. Eufemia and Espiel. Hence, it 
appears that there have been two periods in the transition 
Ibrmation of Almaden, but their proper diserimination 
would require a yery attentive examination. 

Clay slate alternating with talc slate, constitutes the 
basis of the transition formation of Estramadura. The first 
has a fine grain, slightly sonorous, witk a beautiful Uue 
slate colour, and is sometimes separable into yery thin 
plates. The latter varies a good deal in the relative pro- 
portion of its constituents, and passes oiieu into phyllades ^ 
a rock which contains much mica, agglutinated by a sandy 
or earthy basis, and frequently resembling the psammites 
of the variegated sandstone formation . Greywacke, how- 
ever, is the predominant transition rock, iictween the 
Sierra d'Almaden and the Rio Guadalamez, it is very uni- 
Ibrm in its struct ure, and is the only rock met with between 
the granite of Albuquerque and Malpartida. It abounds, 
although mixed with phyUadm^ neighbourhood of 

TUarrubias, Orellana, Espiritus Santi Cabeza del Buey. It 
is generally characteriied by consisting of compact, hard 
and fine grains, with a gray colour. 

The quartz rocks do not exist to such an extent as in 
Scotland, but are merely found in thick beds subordinate 
to the transition rocks. In the hills between Espiritus 
Santo and Ainiadan, the quartz is very compact, resembling 
euriU^ and fri^queutiy pa^^sea into sandstone. M. Le Play 
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ooniiden that the.qiiartsQie obains have not been elevated, 
hnt have- been, as it were, scnlptmred out by the gradnal 

degradation of the surrounding country, the constituents 
of whicli are liiuch less durable ibaii the indurated quartz. 

The limestone of Llerena is very rich in metals, and forms 
the summits of the mountains which run from south-east 
to north-west, crossing the road from Badajoz to Seville. 
The silver mines of Guadalcanal are situated in hills of 
slate and f^reywacke, at the south-east extremity of this 
limestone ridge. More southerly, compact and saccharoid 
limestone is often met with, as at Cazalla and.Pedroso. 

The coal formation does not occur to any great extent 
in Estnunadura, bat, being distributed in small patches on 
the sur&oe of the transition formation, throws some light 
on the geology of the district* Impressions ofeqmgeia and 
fiKeu exist abundantly in the rocks of the coal basons* The 
valley of Espiel, which is probably united with the coal 
bason of Valmez, is surrounded by high transition hills. 
The predominating rock is a quarttosee conglomerate, pass- 
ing into pudding-atone, and is often impregnated with oxide 
of iron. 

The inhabitants raise for their own use a little coal, but 
never dig deeper than nine or ten feet. It is very friable, 
but possesses all the other qualities of ji^ood coal. The coal 
basin of Fuente del Arco is surrounded bv greywacke rorks, 
and is situated at the foot of the limestone rid^e of Llerena. 
At Alanis, where coal has been dug, in addition to conglo- 
merates and psammites, an argillaceous rock appears, con- 
taining felspar and ochre. The bason of Villa JNueva del 
Rio, on the Guadiana, is the only place where coal can be 
said to be worked. The suriace of the earth consists.here 
of rcooglomerate or pudding-stone. Below it are found 
layers of coal and slate-clay, which is black, bituminous, 
and . contains numerous fossil impressions. The coal is of 
good quality, but has only been extracted from the super- 
' ^cial bed, by numerous pits which cover the surface. It 
is consumed principally by the steam boats, and at the 
ibrges of Pedroso. 

4. Tertiary Mocks. — Near Cordova these rocks appear in 
the ibrm of siiell limestone, of a porous structure, contain- 
ing the remains of many animals, and among others, a 
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tar^atula and echinus^ Identical with those found in Coniea. 
According to Desha^es these fDssils characteriie the seeoiid 
tertiaiy period^ of which therie is an example near the Straits 
of Bon^fado. The limestone 'beds have a slight inclination, 
and appear to repose on slate and compact limestone, pene* 
trated bj veins of carbonate of lime. The hills formed of 
this modern limestone, are separated from the right bank 
of the Guadalquiver, by an alluvial band, forming a small 
plain upon which the city of Cordova, with its srardens, is 
situated. The left bank is formed of a steep wall of gray- 
marl, corresponding with the gray marls which accompany 
the gypsum of the Paris bason. No organic remains were 
observed, but it is probable that they do exist. At Badajoz, 
a small chain of limestone hills crosses the course of the 
Gnadianay forming a steep escarpment on its bank.- On the 
west of this precipice reddish-gray marls occar, possessing 
. the characters of travertine, and near it are found fresh 
water fossils. Towards the east, the shell limestone is 
replaced by alternate layers of dolomite and compact rocks. 
The dolomite is crystalline, with a yellow colour, sometimes 
filled with Miiall cavities, and interspersed with rliombohe- 
dral crystals. The rock itself is not slaty, but i<« deposited 
in thick beds, which are separated by thin layers of slaty 
rocks, which are white, earthy, and contaiu talc, sometimes 
becoming compact. Associated with them are crystalline 
rocks, consisting of felspar and amphibole, and crystals of 
diallage, resembling enphotide, or the black porphyry of^ 
Almaden. Sometimes, also, they contain green mica, 
pyrites, and chlorite. No dolomite is found among the 
transition rocks, and hence, M. Le Play conceives tfa^ the 
dolomite formation of Badajoz is an iJtered state of the 
lacustrine rocks, and that this modification is connected 
with the infiltration of masses of enphotide. 

Two specimens of this rock afforded, by analysis, the 
following constituents : — 
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. Correspond iiiL^: to Ca. C + (Mg,/) C * 

Over the shell limestone is 8U])erimposed, at Cordova, an 
argillaceous formation with rolled flints, which has obvi- 
ously been transported thither as tn Old Castile, Mureia, 
Gape Palos, MarbeUa, and is considered as indicating a 
third epoch in the tertiary series. At Badajos similar 
appearances present themselTeSy in the form of conglome- 
rates» with flhtts, rising about 200 feet above the level of the 
Guadiana. The fragments of conglomerate generally consist 
of quartz, greywack^, slate and large flints. In the Rio 
Gargaliga, reddish quartz appears ; the low plains of Serena 
and Giiadiana consist of fine silicious sand ; the hills in the 
neighbourhood of the GKiadiiinn are covered by clay, with 
or without flints, renowned for its fV rtility, and termed in 
the country tierra de barros. In addition to this formation, 
numerous more recent disintegrations are observed in dif- 
ferent situations^ deriving their origin from atmospheric 
influences. 

Jfmera2i.— Estramadura contains a vast varielyof metallic 
minerals, which, if properly employed, would raise this 
district to the first distinction. 

Merewry is found in large deposits in the form of cinnabar, 
and native mercury occurs in the hill upon which Almadcn is 
built. The veins are pnrallel, almost vertical, and are distant 
about sixty-live feet from each other. Their mean brea<Uh 
is about twenty-six feet, but sometimes the absolute dia- 
meter is double this measurement; the depth at which they 
are worked is about 820 feet. One of these veins is termed 
San Diego a levcmte, and the other San Franeueo a ImmU. 

The rocks which the veins traverse are principally quartz 
and eiaj-slate. At the south*west of the first vein, there is 

* Magnesian Timwlomn Tearj often occurs in altematioins with porphyiy. In 
Durham, breeci&is connected with the extensive dolomitic beds ; nnd in Berwick- 
shire I have described it (Loudon's IMne:. of Nat. Hist. v. 627.) as alternating 
with claystone-porph^Ty, Anulysis shewed its composition to be, 

Cirbooals of lim* * . 49*6 
Carbomtoof migiMris . 44r 
Silica 4* 
Teroxide ofiron • • • 1*S 
Alumina . • • « • 1* 

994 

Tliu ia, alMlnetbg inqwritlM, B Ca. C Mg. C»— Edit. 
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a rock which the miners term freylesca, formed of small 
distinct fragments of talc or clay-slate, possessing" a dark- 
gray colour, with a structure resemblinii; some species of 
porphyry. Tt is more easily worked than the other rocks, 
and is conjectured by M. Le Play to be connected with 
the formation of the veins. The veins themselves are 
fytmed of compeet quarts, mipn^;nated with einnabar, and 
a small quantity of native mercury. Sometimes the matrix 
of the mineral is a black faltammoas slate, which becomes 
white by calcination. 

Notwithstanding the thickness of the vein, in conseqaence 
of the good system of mining, its mass is extracted entire. 
Frequently pieces of perfectly pure cinnabar are obtained. 
A cubic metre (35*317 Eng. cub, feet) of the ore in a rough 
state produces 325 kilogrammes (2 cwt. 1 1 lbs.) of mercury. 
The mining is conducted by driving successive levels or 
galleries, at difterent depths. The total depth of the pits 
in Mny 1833 was 307 varas, (841 feet.) The annual product 
of the mines of Almaden is 22 000 quintals (107d tons.) 
Hence, this spot alone furnishes twice as much mercury as 
all the other mines together, in Camiola, Unngaiy, the 
Palatinate, and Peru. 

SUoer mines, according to tiadition, were andentlj 
worked in Estramadura and the Sierra Morena. Those best 
known are at Chiadalcanal. In the middle of the seven-> 
teenth century silver was raised here and at Cazalla, from 
the transition slate, mixed with sulphni', antimony, ;md 
arsenic. Silver is also said to exist uliont T.o^rosan and 
Zafra; and M. Le Play heard that mines of this metal had 
commenced 5;nrnessfully to the west of Pedroso. At I^^l 
Chantre a silver mine is still shewn, but nothing could be 
detected among the debris but pyrites and galena. 

Lead is found abundantly, in the form of galena, in veins 
in the stratified transition rocks. Defourcy found some 
specimens to contain the following proportions of nlver 
andlesd. 





Lead. 


Silver. 


CSardosa near Llerana . . . 


. 793- . 


■ 000-63 






000-47 






000-36 


San Calisto, Sierra Morena 


. 630- - 


000*30 



Digitized by Google 



863 M, F, Pla^ 4m the CMogy of [Mat 

Capper ocean in the nine eireiunsteoces with galenii, in 
the ah^pe, of copper pyrites, bine end green ewbonntes. 
Hie most common mineral is a mixture of green csrlx^Date 
of eopper and hydrate of iron. It contains 80 per cent, of 
copper, and ii found near Talarmbias, where it forms 
singular veins on the swHbce, to the north of Anora, at a 
place called Casa Bkmca, on the north of Cordova. These 
three varieties contain 



Oxide of copper . . . 
Water and carbonic add 
Hydrateof iron . . . 
Quartz 



Metallic copper > 
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98*5^ 1 


30-2 
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The same mineral occurs at Garlitos in granite. 

Anitnum^ was mined during last century in the mountuns 
of La Mancha ; and in the bed of the Guadiana large blocks 
of si^phuret of antimony are met widi. 

Iron is plentiful in this district, in the form of red oxide, 
passing into fer oligiste, and red and brown hematite, 
deposited in layers and veins in t lie quartz which crowns 
the small chains of Estramadura. In the Sierra d'Orellaua 
vast excavations are observed, which were produced for the 
extraction of this ujetal. On the rig^ht bank of tlie Rio 
Ghiezna tliei e are thick layers of fer oli^Ute, which supply 
the works of Pedroso. 

Such is the wealth of this province, which might be raised 
to opulence and luxury if the people were stimulated to 
industry. 

' Most authors who have written upon Estramadura, 
struck with the limited population, when compared with the 
extent of the province, have deplored the retrograde state 
into which it has fidlen. The symptoms of this fidling off 
are verf distinet on the Guadiana, where large Roman 
dties are transformed into.eonntry towns. The nature of 
the s(m1, as depending upon the different formations, has 
had a decided effect upon the distribution of the inhabitants. 
The transition formation is in general much less fertile than 
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than tbe granite or tertiary bed>. On the left bank of the 
Gnadiana we oflea look in Tain for 9Xkj trace of yegelaUe 
soil. 

. A fine thick heihage of aromatie lainaiae^ HBaeeae and 
atphodtkm^ growing from the vertical portions of the slate 
and greywack^, affords fMUitnnige' during the winter and 
spring to wandering flocks which pass across New Castile 

to the souTces of the Tagus. 

In May these plains are beautiful, but on the approach 
of the heats of siiminer nothinij: is seen but a burnt surface, 
destitute of trees and bushes, with the exception of a few 
miserable oaks, whose wretched foliage only adds to the 
dismal nature of the scene. At the bottom oi the isolated 
chains tlie case is ditierent, for there vegetation flourishes, 
and s])rings exist which nourish the fruit trees and oranges 
as at Alcocer, Orellana, Castuera, ^c. 

The mountainous parts of the transition formation are 
well wooded, and are susceptible of good cultivation. 
Between the granite formations of Albuquerque, Malpar- 
tida, and Montach^, the surface is coTcred with cork trees 
and other species of oaks ; but these trees are always at 
such. a distance that the intervals may he sowed with com. 
The inhabitants have no word expressing a wood or forest. 
The other mountains which constitute half of the surfiuse 
of Estramaduia, are covered with thick bnsbes, eight or 
ten feet high, eonsisting of plants which form the ornament 
of our gardens, as Cisti^ especially Cisttts ladanifei\, PUtacia 
hntiscus. Arbutus uriedo the tree iieath, whose root pro- 
duces an excellent charcoal, Spanish broom, several 
species of riumni, the coiiiuion myrtle which is frequent 
near Pedroso, and the rose lauiei in the bed of streams. 
The Sierra Morena is covered with these plants, which give 
to it the sombre appearance expressed by its name, (black 
mountain.) The granite formation is more fertile than the 
preceding, and supports a greater population. And, not- 
withstanding the abundance of solid blocks which obstruct 
the agriculturist, granite hills, as at Torremocha, are well 
4niltivated; and are ornamented with oaks whose acorns 
supply food for flocks of pigs. 

In the same fonnation is situated Hinogosa, which enjoys 
a fertility superior to that of Touraine and Normandy. 

VOL* I. 2 a 
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But it is ia the tertiary foniiations that the population has 
been principally developed. The plains of the Gruadiana 
and Guadalquiver present prospects to the agriculturist 
whick are sought for in yain oTer the rest of the country. 
It was on this fertile portion of the oenntey that, under the 
Rpmane and Arabs, so manj populous eitiee grew up< 
Here are situated Merida» with 4000 inhabitants; C!oidova» 
which, in the days of Alnanaort extended for wmral 
leagnes along the hanks of the GiiadiB]quiYer» hnt is not 
now larger than a third*rate town in France ; and Seville, 
whose ancient grandeur although no more, contains still 
100,000 inhabitants. • 

iu this country, where nature has been so profiLse with 
her gifts, the whole land, even among the principal cities, 
lies desolate and waste, without promisinsf any hope for the 
poor or security for the rich. How momentous would be 
the change should improyed institutions and morals be 
introduced. Cultivation might be general, and, together 
with the product of the mines, the oenntsy would support 
a population twenty times as. numerous. 

The author draws some important inferenees inreferenee 
to the causes of the appearances which the connlry of 
Estiamadnm exhibits. 

1. The inferior transition fermation and crystalline roeks 
upon which the former repose, are conformable, which 
siiews tiiat at the period when mechanical deposition began 
to succeed chemical eniption, no violent action occurred. 

2. The passage froin tht^ first into the second transition 
period was marked by tiie a])pearance of the great chain of 
Almadeu. The latter, after this event, formed the crest of 
a small island, running in the direction £coni east 40° north 
to west 40° south. This island was filmed at the sanne 
lime that Britain and the north of Normandy began to asp- 
pear, its hanks being inhahited by the same kind ef nudr 
luseons animals whidi existed in the latter. 

3. The tenttinatkm of the senond tfansiticm period was 
marked by the ekmliim of the land of Estramadnra^ Imt 
this first revolution did not raise it to< the lenA which it at 
present possesses. Its surface had completely emerged, 
with the exception of some small lakes or gulfs where the 
coal formation was afterwarcb deposited. 
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4. coal hukoM were not all originally conoentraled 
in the Sierra Morena, where we find tiie present traces of 
them ; bnt the deposits which were situated on the Gnadiana 
have disappeared under the infinence of the same causes, 

which have been already noticed 9s baying, wasted the 
surface of the land. 

5. The tertiary basin of Badajoz reposing immediately 
upon the transition I'ormation, it followB that the fresh 
water limestone aj^peurin^^ to occupy ihe inferior part of this 
formation was deposited in a basin which did not exist 
before the tertiary period. This affords proof of the occur- 
rence of moyements of the land at an earlier period, in 
addition to the vertical position of the marls and fresh water 
limestone of Badajoz. The characters of the euphotide and 
diorite» and their interstratifieation with the dolomite^ 
shew that there is an intimate relation between the most 
recent xeTolntion of the land in Estramadnra, and the 
appearance of these crystallized masses. 'This connexion is 
similar to that whi^ Doirenoy has noticed between the 
reyoluttons of the third tertiary era on the two dedivi* 
ties of the Pyrenees^ and the eruption of these crystalline 
rocks, composed of felspar and actinote, which he has 
termed ophites. That this relation does actually exist 
between the transported forniatioii of Castile and Estrauia- 
dnra, and the tliird tertiary epoch of the south of France, 
is further proved by the circumstance that arragonitc (iceurs 
in both places. The crystals observed in collections come 
priD(>i])aUy from Molida d'Aragon and M^igranilla, near 
Cuen^a. 

With regard to tbe direction of the chains and stratified 
rocks, Le Play considers that the first reyolution which 
took place between the two transition periods, produced in 
the ancient transition strata, s rapture from east 40^ north 
to west 40° south, a direction corresponding with the slate 
In the hills of Westmoreland, Hundsriidk, &e. 

This eleT^ticm is exhibited in a regular manner in the 
Almadoi duin, and' directs the course of the rivers. 

The modem transition formation was elevated at the 
same period with that of Britain and Normandy. The 
mechanical action which produced this eleyation appears to 
have exercised, its chief force in a line passing througii the 
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axis of the granite basin of Torreinilaiio and Hii\ogosa, from 
west W north to east 12P south. This direction is indieated 
hj the regular stratification of the slate and greywacke. 
The same appearances are exhibite d to the north of Cordova 
in the hills which lie on the frontier of Portugal, to the 
west of Albu(|uerque, but there, res^ularity is in many places 
interrupted by more recent dislocations. An elevation pos- 
terior to the deposition of the coal appears to have passed 
from east to west 72° north, and presents itself regularly in 
the chain of Solana, in the country of Montenches in the 
Sierra de San. Servan, in the neighbourhood of Pedroto, 
and in the coal formation of Villa Nueva del Rio. 

The reTolation which has followed the third tertiary 
period, from east 17^ north to west 17^ south, is clearly 
indicated by the course of the rivers Duero, Tagas» Guar 
diana, and Ghiadalqniyer. It is a remarkable fact, that 
some of the fissures which contain the mercury of Almaden 
follow the same direction as the hills in which they are 
situated. The author conBiders, that the produclion of 
these veins was contemporaneous with that of the cpkUes, 
which is confirmed by the circumstance of round masses 
of ophite being occasionally found in the cinnabar. It has 
been long thought that mercury was a recent formation, 
but the facts here stated shew that its origin is more 
modern than geologists had ever conceived. In comparins: 
Estraniadura with the rest of Spain, M. Le Play considers 
that the revolution which occurred after the tirst transition 
period, originated the rocks of Almaden, the eastern part 
of the Pyrenees by Castres and Carcassone, the • Sierras 
D*Albarracin and Molina, as well as the granite and old 
stratified rocks, extending between Gape Ortegal and Gape 
Finisterre. These all extend east 40^ north. 

After the second transition era, a rerolution running 
west 12^ north, affected the whole of Spain, eleyating the 
Pyrenees in Asturia, the modem transition portion of 
Estramadnra, and probably, alBO the whole country between 
the Tagus and GaadalquiTer. To the south, it produced 
also the Alpujarras, the Gontraviesa, the Sierra de Lujar, 
and all the mountainous country between Malaga and 
Almeria. If a line be drawn throimU the small hills which 
form the eastern part of the Sierra de San Servan, it will 
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fiMrm with the meridian an angle of 16° towards the w^st, 
and will ran from.Gape Ortegal to the pillars of Hereules. 
It thus points oat a series of dislocations, which all assmkie 
the same diieetion, and which formed the isthmuB which 
vnited Spain with Africa. The leToluttoas daring the 
secondary period acted* principally in the south of Spain. 
At the end of the secondary period, the revelation which 
produced the Pyrenees, gave to the mountains running 
from Cape Ortegal to Catalonia, the elevation which they 
at present possess. The coast between Catalonia and Cape 
Creiiss was ibrmed by the elevation of the Pyrenees, and 
sevi ral islands varied the surface of the sea, which ex- 
tended from tlie Alpujarras chain to Corsica. On its 
shores lived the echini and terebratulcB of Cordova. But a 
great revolution speedily supervened, which formed the 
coasts of Catalonia, Valencia and Marciay and elevated the 
western Alps. 

Cape Forcas in Africa and the islands of Alboran are in 
the same line of elevation, and probably, constituted 
another isthmus, wfiieh joined Africa with Spain* The 
.observations of Silyertrop upon the tertiary strata of 
Murcia, demonstrate that the third tertiary formation, 
reposes in horizontal layers on the inclined strata of the 
seoond era, confirming the theory of Beaumont. The 
strait of Gibraltar was formed by tiie same rupture which 
produced the western Alps. At this period, an immense 
j^n ssure appears to have been created under the peninisula, 
which elevated it to its present position, and projected 
crystalline rocks or ophites through its substance. Hence 
it is, that we lind these rocks in mountains ot different 
ages, and that the latter affect an east north-east direction. • 
which characterizes the elevation at this period. The great 
snowy chain which separates the two Castiles, the Sierra 
Morena, presents the character of mountains formed suc- 
cessiyely, and then re-united at a more recent period by 
another eruption. The latter are composed of three dis- 
tinct parts, in relation to the stratification of the rocks and 
its direction. This reyolution formed the Spanish Alps, the 
Sierra Nevada, and the coast between Malaga and Gibral- 
tar. By raising the Southern coast of Spain the lands which 
united die latter with Africa were lowered, and the Stiait of 
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GibnltarwaBfinmedfttthe timiluit the etevsiMm of the 
tertiary strata of Frame destroyed tiie anent stnit, and 
joined Spain to the eontment of Emope. The reeeat date 

of this dislocation is confirmed by the direetion of the 

ophites, and the similarity of the plants and animals as 
observed by Bory de Saiut Vincent on the opposite coa4»ts 
of Africa and Spain. 



Article iV. 

Experiments and Ohsenmiions m Visihle Vibratym. 
By Chablbs Tomlinson, Esq. 

.. , " T^e subject U far from being ezbauiited ; and, indeed, tbere are tew bnuicb«s 
of VhiymiBm which prandM «t maom mtili nmuing iatentt and 'Md inttlll 
eioMqnenees in its beariagt on other ■abjMti.''-'HBBacBiL. ' * ' ' »^^*#tS9 



1 . The principal object of Philosophy is to explain as 
much as is known of the code of laws by which the material 
universe is governed, and to discover those laws which have 
hitherto eluded the search of Philosophers. 

2. As a discoverer of a law of Nature is more worthy 
than an expounder, the votaries of modern Science have 
T)een and still are eiip-atifed in promotinf^ the dig^nity and 
happiness of mnn, by increasing ettbrts to extend the 
boundaries of knowledge by a more familiar acquaintance 
with Nature*s Book ; with a code of laws which we are 
bound to consider perfect in all respects, and commencing 
its operations at a time when man fir^t began to inhabit 
this globe : so that, when we hear of the discoyery of a mm 
law, we must not refer its novelty to Nature, bat only to 
onrselres. Human laws may be created, modified, and 
changed to suit new emergencies, but every occurrenee in 
Nature is referable to a law which has existed, at least, as 
long as man himself. 

3. But philosophers disagree I Yes ; and they do so 
because the kuv on which they differ is imperfectly explained, 
or not understood. As soon, however, as the law is well 
appreciated, all doubts and difficulties are removed ; for it, 
in common with other physical laws, is reduced to a propo- 
sition remarkable chieily for its exquisite simplicity. 
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4. Aafeong tke Scntmaw wJiiek haye been adyanfied ittore 
or kfls towiuds pwi^tioiiy ibe Smnee of Soaad seems to 
heye duved ea wncwwiHwi neglaet, and, oonsidering its 
itt^ knportaace, we ave natoBslly auprised that ao sjstfr* 
niatic irork, indadiiig d«itBils and neeat diseoTeries in the 
8eieiiee, exists. Maay Philoao|dieie of high character have 
of late years added much, but their results are still con- 
fined to the journals in which they first appeared, and most 
cordially ought we to desire tiiat some master mind would 
devote itself to a full develujjement of this beautiful science. 

5. I believe that Chladni, a German phiiosopiier, about 
the year 1787, first propounded the general law, that, in 
order to produce a musical note from a glass containing a 
liquid, both glass and liquid must vibrate in unison as a 
system. It will be seen, however, in the course of these 
experiments, that this law (if such it be) is by no means 
nniyersal in its application. 

6. Chladni also first rendered yibration visible, and 
reduced yisible yibration to a system. His method con- , 
eisted in strewing sand on glass plates, which, when 
yibrated, caused the sand to arrange itself into yarions 
beaatiiiil forms; and, by means of experiment and cakola- 
tion, he oonatracted tables of them, which haye since been 
iixteaded considerably by Wheatstoiie and others. % 

7. If a glass containing water be yibrated by moving a 
moistened finger round the edge, the water will undulate, 
but the form of the undulai will not be very distinctly seen 
on account of the length and transparency of the fluid. 
!Now, it occurred to me that by employing a denser fluid 
the figures would be stronger, and better defined. 

8. I accordingly poured about a fluid ounce of mercury 
into a foot glass, and, as soon as the note was produced by 
moving the moistened finger round the edge of the glass, 
the mercuzy assumed a very beautiful appearance. A series 
of concentric circles or bands of undaks were formed, the 
centre of the mercury being the common centre of the 
whole, ronnd which centre a star appeared to reyolye in 
the direction of the finger, the radii of the star seeming 
independent of the undulating bands. Within these hands 
there also appeared a square figure with rounded comers, 
which may be yery distinctly seen by twilight, where the 
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nndulse reflect the Ught well, and the space within this 
Toiinded square does so imperfectly* I should alao observe 
that the surface of tiie mereiuy resembled for the most part 
the case of an engme-tttmed watch, and the apparent rero* 
lution of the star was in the direction of the finger, from 
right to left, or from left to right, and the number of the 
radii seemed to depend on the rapidity with which the 
finger was passed round the edge of the glass, as well as on 
the size of the vessel used, and tiie extent of the mercurial 
surface. 

9. Now, it is known tliatabody, a foot glass, for instance, 
in sounding, contains a certain definite number of nodal 
points or divisions, the viliratinsf portions between the 
divisions performing tiieir vibrations independently of each 
other. These nodal points are points of rest, or at least, of 
minimum vibration, and the parts of the mercurial surface, 
which are comparatiyely quiescent daring the vibration, are 
lines which pass from the circumference to the centre of 
the mereuiy, while -the undulating rings, being in motion, 
give an apparent motion to the star formed by the nodal 
lines. 

10. Br. Thomas Young, in his Iiecturea on Natural 
Philosophy, (vol. i. p. 386.) states, that a vibrating glass 
or bell divides, in general, into four portions vibrating 
separately, and sometimes into six or eight; they may 
readily be distinguished by means of the agitations excited 
by them in a tluid contained in the glass." Now, I have 
observed several and I think better modes of discovering 
the nodes in a lihiss or bell. For instance ; procure* two 
foot g:1bs^( s, as pt r fectly in unisoTi as po!^>ihle, and about 
three inches in diam* irr; ]>iace on the glass, the nodes of 
which are to be ascertained, a piece of very slender copper 
wire, terminated at each end with a sort of half loop or 
hook, so as to be free to move in the plane of the circle 
described by the rim of the glaes, and yet not to fall off 
during vibration. Place the glasses on wood, or other good 
conductor of sound, and vibrate with the moistened finger 

* If two unisonant foot glasses cannot be procured, or if it be ioconyenient to 

accord tliem by water or mertnirv, the wire can be placed on one glass, and the 
vibration produced by pa:j8ing the moist finger round the exterior iialf, and tbe 
result will be the same. 



Digitized by 



im.] 



the first glaM;. th« wireon the seeoiid will vibrale strMigly^ 
and seek the nearest nodes and remain there. These two 
nodes are of coarse exactly opposite to each other, and may 
be marked with let dot of ink on the side of the glass imme- 
diately below. The two other nodes are midway down, as 
may be seen by moying the wire away from the two first 
nodes, so as to be within the sphere of attraction (if I may 
so speak) of the two second ; the wire will almost immedi- 
ately attain those two points, and if the finger be slackened 
in its pressure, so as to produce a clear but not a lull note, 
in order that the wire may not be jerked, and the finger be 
then removed, the wire will invariably rest on the nodal 
points.* 

11. Various forms of wire may be adopted; a half circle 
terminated with loops or hooks ; or a right angle, the sides " 
of which simply rest against the glass, while the apex 
points towards the bottom of the glass ; or what, perhaps, 

is ihost striking and satisfactory of all, four cunred pieces 
of wire, resembling ladies* hair pins, only with very short 
legs, maybe employed, one leg within and another without 
ihe glass. On placing these midway between each of the 
four nodes, and yibrating the unisonant glass, the wires will 
find ontthe nodes and continue to vibrate there. 

12. I need not, of course, remark that the nodes are not 
always, strictly speaking, at four equidistant points of the 
same circle. One direction may contain more or less matter 
than another, and when this is the case to au appreciable 
extent, there will be an interruption in the vibration. For 
instance : I find thnt in foot glasses, the rim of which is about 
three inches in circumference, there are always fournodes which 
are, or ought to he, Cfj /d distant ; if thU be not the case, the 
space between the first and second node will vibrate quicker 
or slower than the space between the second and third, and 
so on. Now, if one space vibrate 100, and another 101 
times in a second, there will be an interference, and, conse- 
quently, a momentary interval of silence. This may be 
observed in a foot glass under the circumstances before 
mentioned ; if the note be produced by the moistened finger^ 

• I should observp, that if, when the wire is vibratinp at the node, one end be 
moved away a iittlo from that point, it will instantaueouiily regain the node, M if 
it were e nelaUic spring. 
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adid then remored, and the ear be apfdkd olot» to the 
gla0S» Uie nottf will be dutinefely heard to oonMftt of meh 
aonndsas 

woo^ woot woOf wo0f woo, 
ind 80 on until all yiforatton ceases. 

13. In my early attempts to ascertain the nodes by means 
of wire, I ofasenred a very enrions effect : I had employed 
a piece of iron wire, entirely free from magnetism, placed 
one end ai llie bottom of the glass, and the other resting 
against the side. On yibrating the glass containing the 
wire, I found that it invariably turned towards the north, 
and continued to vibrate there in the plane of one magnetic 
meridian. T pmployed co]>per nm\ brass wire, always with* 
nut the siiTiie efi'ect. I therefore assured mvself of the eor- 
rectness of the first experiment, and got two or three friends 
to repeat it, but the result was undoubted. I even found 
that the result was obtained when the glass was half filled 
with water or oil, so as to cover the wire, and that the 
motion of the wire, and its retention towards the north, 
seemed facilitated by that fluid. 

14. In explaining this experiment I must refer to the 
mode of inducing magnetism by peronssion, such as an 
inclined poker or bar of iron when struck by a hammer. 
The blows strongly vibrate evefy particle of the mass of 
metal, and, by a process not clearly comprehended, mag* 
netism is induced. Now, in the above experiment, vibra- 
tion, by a somewhat analogous process, renders the wire 
slightly magnetic, and being free to move, it is of course 
attracted by the uiap-netic force. 

15. To return, however, to the vibrating mercury, we 
must coB^^ider that as tlie vibrating" parts of the glass act at 
right angles to the mercury, the f dge of that fluid is, as it 
were, attracted and repelled, and the the first band of 
undulflB moves in the direction of the finger, as may be 
shewn by placing a small shot or other small body on the 
mercury, leaning from its oonrez edge against the side of 
the glass. The attractions and repulsions that I speak of 
may be illustrated by surrounding the mereoiy witha eirele 
of small shot at the circumference. If the glass be then 
vibrated the shot becomes agitated in a singular manner* 
All seem actuated by ft uniform vibrating motieii, and the 
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sound ^rodaced by the shot is of a peenliar - kind ; their 
▼ibratioii eren eontmnes for some seconds after the finger 
Is taken from the glass, in consequence of the momentom 
they and the glass hare acquired, and the note gradually 

becomes more acute and faint. 

17. If a large glass be emplo^^ed in the above experiment, 
(15) and the finger be well moistened, and in its rotation 
pressed rather heavily on the edge of the glas^, so as to 
produce a stronfj: full noise, some of the .sliot will start from 
the circumference to the centre, and there renniin in h state 
of rest. Indeed, the tendency of globular bodies is to the 
centre, where they remain in a quiescent state. 

18. A totally different appearance can be cdmmnnicated ' 
to the surface of the mercury, by moving the finger, not in 
continued order round the glass, but with a jerking kind 
of motion, pressing heayily, and resting for a moment at 
intervals of about an inch. The mercury is thai thrown 
into broad concentric circles, sometimes perfect and som^ 
times broken. 

19. The mercury can also be made to assiume a variety of 
ferms, according to the mode of vibrating the glass, and 

the quantity of mercury employed, by drawing a bow against 

the edge or edges of the glass ; by pressing the finger more 
or less heavily ; or by passing it round with greater or less 
rapidity. 

20. When tlie mercury is very clear the ed£>e of the glass 
will be seen distinctly reflected in it ; if a large soda water 
glapp be employed, and the finger moved slowly round, the 
reflected edge will be seen thrown into a series of nodes 
and ventral segments. The forms are verjr' various and 
interesting, and depend on the circumstances just men- 
tioned (19.) If the mercurial surfkce be covered with a* 
thin coating of oil, the edge may still be seen distinctly 
r^ected, bat it is not disturbed during vibration. (23.) 

21. The gll»s below the mercury vibrates hut little, nor 
does (he mercury vibrate much below its sur&ce ; for the 
hand can he placed round the inside of the glass below the 
surfece of the fluid, and the vibration of both seems unaf- 
fected, except that the note does not sound so full or so 
clear. 

(22.) The same observation applies when gelatinous and 
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oleaginous substances are employed tiuMul of mercury, 
•except that tiiey do not vibrate. 

23. I now proceed to notice the effects of this method of 
vibration on other fluids, and their effects on mercmy. 
The fixed aUs and sulphmie aoid; IJmdt will ngi mhrate^ and 
ttkm pomdim the iufmoe of metenry tkeif enixreUf preeent 
tie viiraiion, 

24. I attribaie this preventiTe effect to the consistency 
of those ilitids, for mnristie acid vihrated and permitted the 
merevfy to rUxrate. Nitric acid also Tihrated, and its de- 

composition seemed retarded by the vibration. I could not 

disting^uish whether the mercury vibrated ; but when two 
drachms of acid were diluted witli the same bulk uf water, 
both dilute acid and mercury vibrated readily. 

26. When oil is poured on the surface of the mercury, 
the vibration of the latter may be restored by the nddition 
of water ; the oil rising to the surface of that tiuid allows 
the mercury to vibrare. If, however, oil of cloves be em- 
ployed, or any oil of greater sp. gr. than water, the water 
will remain on the sur&oeand vibrate, while the two strata 
of fluids below remain quiescent; but, if sulphuric acid be 
dilated with abont its own bulk of water, it will vibrate and 
allow the mercury to vibrate also. 

26. At a temperature of 238° olive oil vibrates, or rather 
nndnlates at or near its eireamferenee, but all motion soon 
ceases as the temperature Mis. 

27. Sperm oil at 340° vibrates as^ readily as water; its 
ready vibration decreases, of course, ajs the temperature 
fidls, and at about 180^ its vibration ceases. 

28. Sperm oil at 300° poured on mercury at the atmos- 
ric temperature vibrates, aud allows llie mercury to vibrate 

as effectually as if it were but water. The temperatu re of the 
oil rapidly decreases, in consequence of absorption oi* iieat 
by the inercury and radiation, but the most singular part of 
this expL'rinient is, that after the oil has ceased to vibrate, 
tiie mercury vibrates readily, and turns the oil round at a 
temperature so low as 80°, and a needle placed on the sur- 
Ihce of the mercury beneath the oil, turns slowly round in 
the direction of the finger^ as also small shot at the cir- 
cumference* 

29. Castor oil at 368° vibrates, but not readUy. On 
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' adding about an equal bulk of mercury tlie temperature 
fell to 190°, when botli oil and mercury undulated a little, 
but all motion ceased in a minute or two as tlie tempera- 
ture fell. 

30. A compound of castor oil and alcohol did not vibrate. 

31. Rape oil, at the ordinary temperature of the atmofl- 
plbere shews not the slightest indication of vibration ; nor 
indeed, do any of the oils at ordinaiy tempenttares (23) 
bat rape oil at 310° undulated at the circumfemee. On 
adding about an equal bulk of mercury, the temperature 
fell to about 140°, and both fluids undulated at the cireum- 
ference. A needle on the mercury beneath the oil was 
quite unaffected. At 126^ not the slightest motion was ap- 
parent in the oil. 

32. Linseed oil at 367° undulates freely and swims nar- 
row slips of writing paper round in tlie direction of the 
finger. The paper, however, soon sinks, shewing the small 
sp. '^r. of the heated oil. 

33. Sulphunc acid, (sp. gr. 1*839) was heated to 230°, 
when it vibrated almost as readily as water. After a short 
time, about an equal bulk of mereury was added and the 
temperature fell to 96°,«but neither fluid vibrated. 

34. The muriatic, nitric, acetic, and pyro-ligneous acids 
are good vibrators, the two latter even better than water. 
A narrow slip of writing paper placed on the surfhce of 
either of the two latter, is borne round quickly in the direc- 
tion of the finger 

35. A mixture of sulphuric acid four parts, and alcohol 
one part, vibrates well. 

36. The saponaceous compound, procured by adding 
liquor ammoniee to oil and water, does not vibrate. 

37. I have already noticed the proposition of Chladni, 
(6) that in order to produce a musical note from a glass 
containing a Uquid, that both glass and liquid must vibrate 
together in unison as a system. Now in the above experi- 
ments, whether the Uquid$ that I used vibrttied cr ao^, / 
akways procured a full, dear^ mueieal note from the glass; 
fiwn the demest cU that I employed, whuA was castor oil, to 
the most limpid sperm oil. I have even found, contrary to 
the general and leceived opinion, that a glass containing a 
liquid m a state of active effervescence, will yield a full and 
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clear musical note by pasting the moistened finger round the 
edge of tJui glass, as lias becii done in all these experiments. 

If to dilute nitric acid, sufficient to luilf fill a large soda 
water glass, three or four lumps of carbouate oi" ammonia 
be added, an active effervescence will of course ensue ; but 
the same strong, clear note can be produced during the 
most active efferrescence, when small bubbles of carbonic 
add rise more than half an iiich.Rboie the aur&ce of the 
U^aid, and the only difference worthy of remark is^ 
the moment the fipger ia teiyioTed from the glass the note 
ceases ; whems, with the oils and otiier liquids^ whether 
they Tibratewith the g^sas or do not yibiiate at all, the note 
continaes aiKdibk fo^ a few.seconds aflar the finger has left 
the glass. 

38. In the last experiment if the glass be struck it will 
not, as Ghladni says, ring. This striking is, however, at 
best, but a very imperfect mode of vibratlnGf a glass. It is 
necessai*y tliat every part of the circle should receive an 
impulse, which it can only do by the moistened finger. If, 
however, the liberation of carbonic acid be such as to cause 
hiabhles of gas to rise up to the brim, the vibration will 
eertamly be deadened; as when a saturated solution of 
carbonate of soda is contained in the glass, if a saturated 
solution of tartaric acid be added, the liquid will rise up 
and intermpt the TibratioEt but if the acid he added in 
lampSy the note will be uninterrupted. 

39. I now proceed to notice the effects of solids placed 
on the sill face of the vibrating mercury. I placed upon it 
a siiuiil magnetic needle, and as soon as the note was pro- 
duced by means of the moistened finger, the needle revolved 
in a contrary direction to the finger ^ and contrary to the 

apparent motiom of the star, (8.) 

40. I then employed a two inch bar magnet, and this 
during yibration, assumed a position east and west, as the 
finger was mored from left to rights and west and east as 
the motion of the finger was rerersed. 

4L I found, howcYcr, that unmagnetised iron wire re^ 
YolTcd in an opposite direction to the finger, and as I saw 
nothing in the experiment (40) to induce me to beliere 
that electricity was induced, I concluded that the efforts 
ef the bar magnet, wl\ich was a powerful one, to regain its 



Digitized by Google 



Oburmliom OR VidUs Vitratum* 



367 



natural direction, prevented the vibrating force iroui bear- 
ing it round beyond east and west and we$t and east. 

42. With impure mercury I found the motion of the 
needle or wire much retarded, and on coverinf^ the surface 
of clean mercury with a very thin coating of lycopodium 
dust, the motion of the needle was altogether suspended. 

43» I found pieces of wood, cork, paper, cotton, wool, 
camphor, camphor in a state of ignition, a silver amalgam, 
Ibc., all to follow the same general law of revolving, con- 
trary to the direction of the finger. 

44. I therefore, began to inquire, whether there might 
not he opposing currents in the vibrating mercury, which 
had hitherto escaped my notice, as indexed, was likely to 
be the case, as the time that I could devote to this investi- 
gation, out of an absorbing and anxious profession ^vas so 
limited, that I could only work by artificial light; and I 
afterwards found that in ordpr to detect minute appearances, 
a good natural light was indispensal)lr\ 

45. I need not now detail the various experiments which 
led me to the .conclusion, tliat what I had suspected, was 
really the case : that in vibrating mercury there is a series 
of cancetUric currents i that the emter curreat revohes in the 
directum of the finger ^ hU there are inner currents revolmng 
i» an. opponte durecHon^ the number or force of which^ is 
greater than those which rewdve in the direction of the finger, ' 

46 In a second paper, I shall resume this suhject.. I 
must, however, observe, that in performing these experi- 
ments, the mercury should he perfectly clean and free from 
an^algam ; and that in manipulating with the heated oils, 
foot-glasses of about 3 inches diameter should be employed 
and prdcured as thin as possible. The oils can be heated in 
a Florence tlask with tlin neck cut otf to allow free evapo- 
ration to the water contained in them. The glasses must 
be heated first, and the oil poured in very gradually ; the 
temperature is then to be noted, and the glass vibrated the 
moment after. By this method, the glasses, if well an- 
nexed, wUl bear a temperature of from 900'' to 400^. It is 
adviseable also to place the whole apparatus in a small tray, 
in case of firaeture either of the fiask or glass. 
Mroum Street, SaUshury, 
28M Fehryery, 1835. 
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A&T1CL£ V. 

On the Adjustment of the Eye to Distinct Vinon at Different 
JJiataticeii. By JoiiiS Walker, Esq. Assistaut-Surgeon 
.to the Manchester Eye Institution. 

The adjustment of the eye to the distinct vision of objects 
at various distances, is a question which is stili considered 
to remain undetermined. 

It is not my purpose to enter into a history of the various 
explanations offered, but rather to point out a very simple 
experiment, which, I tliink, elucidates the point in dispute. 
I may, never theless^ first observe that it is generally admitted 
that when the eye, from contemplating an object at some 
distance, suddenly fixes itself on some other object very near 
to the organ, there is a contraction of the pupil always 
accompanying this change. ' 

From tius circumstance many have been led to beliere 
that the alteration in the size of the pupil is the chief, if not 
the sole, change which occurs in the eye during this opera- 
tion. Sir David Brewster has related experiments which 
are easily verified, and which prove that the ai)])lieation of 
a bright light lo the eye, causing a contraction of the pupil, 
enables the organ to adjust itself to distinct vision at a less 
distance than before. Dr. Wells has also established the 
fact that when the pupil is dilated by belladonna, the power 
of adjustment is lost. It is also well known that when an 
object is brought so close to the eye as to be iuTisible,' by 
looking at the same object, at the like distance, through a 
a pin«hole perforated through a card, it becomes quite dis- 
tinct. All these circumstances seem to layour the opinion 
that it is merely the size of the aperture, through which the 
rays of light are admitted into the eye, that regulates the 
adjustment; but still they are considered faUaciou.^, and it 
is thought that some alteration in the refracting media is 
indispensable. 

It occurred to me, whilst debating these facts in my mind, 
that, with an artificial eye-ball, which I possess, fitted up 
with a cornea, iris, lens, and a retina of ground glass, each 
bearing its proper relation to the others, by varying the 



Digitized by Google 



1835.] DisHoct Viskm at JHgerent Distances. 869 



size of the pupillary aperture, wo might discover whether 
any other action, besides that of the pupil, was necessary to 
effect the change in queBtion. With this mstrument the 
following observations were noticed. The pupil being of a 
moderate size, a small object, placed within a few inches of 
the cornea^ was represented on the retina in a very shadowy 
and indistinct manner. On contracting the aperture, which 
was done by covering the iris and pupil with apiece of black 
riband, perforated in the centre, the picture of the object 
appeared beantifnlly clear and well defined. Now, here 
there could be no vital action, no change in the figure or 
position of the lens, nothinfr but the alteration in the 
dimensions of the pupil, and yet the desired effect was 
produced in tlie most satisfactory manner. With the sanie 
instrument, it is demonstrable, that if the lens be removed, 
and the pupil remain of the natural size, no object whatever 
will be represented on the retina ; but, with a contracted 
pupil, and the lens still absent, a very fair outline of any 
object will be clearly and distinctly seen. 

Experiments of sil sorts, I am well aware, generally ap- 
pear more detiirminate and conclusive to their authors than 
to indifferent individuals; and, when they are anxious to 
establish any particular theory, they do not easily see 
objections, which to others are sufficiently apparent. It is 
therefore not unlikely that I may have overrated the im])or- 
tance of these experiments, when I say that, to mc, iLey 
appear to settle the point at issue. If, however, 1 shall 
have arrived at an unsound conclusion, I must then throw 
myself back on the novelty and interest of the facts as my 
only apology. 



Article VI. 

Account of some new Species of Minerals contaiidng Jiai-ytes. 
By Thomas Thomson, M.D., F.R.S., L. and E., <fec., 
Regius Professor of Chemistry in the University of 
Glasgow. 

The species of barytes iiiiueials hitherto described by 
mineralogists are but few in number. The sul])liate and 
carbonate have been long known. When to those we add 
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the baryto-calcite of BrodLe» and the stromniteof I>r. Trail, 
together with hanuotome and hrewtteiite, we enumerate 
almost all the species of minerals containing barytes at 
present known. Having, during an examination of the 
mineral kingdom, in which I have been occupied for the 
kst eight years, met with seyeral other minerals contidning 
harjtes, and differing specifically £rom those already knowii* 
it may, perhaps, be acoeptahle to mineralogists if I g^TC a 
short acoonnt of the most remarkable of those in this place. 

1. CaleareO'Sulphate of Barytes. — This species, though 
hitherto overlooked by mineralogists, occur;:* rather abun- 
dantly in the lead iniue of Strontian. This mine, as has 
been long known, confititiites a vein in a inoimtain, con- 
sisting partly oi i^ranite and partly of gneiss, and the vein 
divides the granite portion from the gneiss. The gangue of 
this vein consists of carbonate of lime, carbonate of stron- 
tian (towards the bottom,) sulphate of barytes, harmotome, 
calcareo-sulphate of barytes, &e« This last mineral pro- 
bably has been oyerlooked, because it never occurs in the 
state of crystals* 

Colonr, snow white ; texture, foliated ; rery .frangible ; 
translucent on the edges* 

Hardness, 2*75 on Mohs's scale; specific gravity 4-1907. 
Before the blowpipe decrepitates, but does not fuse* When 
subjected to analysis I obtained the following constituents : 

atoms. 

Barytes . . , 48*945 - 5-15^ 
Strontian . . 0-790 - 0-12>7-15 
Lime .... 6-605 - l-^B) 
Sulphuric acid . 35-230 - 7 04 
Silica. . . * 4-140 - 207 
Alumina. . . 3*400 • 1*63 
Protoxide of iron 0*460 - 0*10 
Moisture * * 0-665 



100185 

We see that the sulphuric acid almost exactly saturates 
the barytes, strontian, and lime. From this it can scarcely 
be doubted that the other constituents are merely aeciden" 
tally present, and do not constitute an essential part of the 
mineral. 
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If we include the strontian with .the lime, the mineral n 
ObTionaly a compound of 

2 atoms sulphate of lime 

6 atoms sulphate of barytes 

or (which coinea to the same thing) 

1 atom sulphate of lime 

2^ utonis sulphate of barytes. 
The ])robahility is, that this mineral has been hitherto 
confounded with sulphate of barytes. When we find the 
specific gravity of that sulphate stated as low as 4*2984, as 
it is by Haiiy, or 4*136, as it is by Hoffmanil, there can be 
little doubt that the specimen examined was, in reality^ a 
calcareo-Bulphate. 

2. BarytO'CalidU* — I have giyen this name, perhaps 
improperly, (as Brooke had idready appropriated it to 
another mineral) to another species of calcareous sulphate 
of barytes, which occurs in Yorkshire, between Leeds and 
Harrogate, connected with the millstone grit and moun- 
tain limestone which occur in such aboudance in tliat 
country. But I state this as the gitiiatiaii solely on the 
authority of the mineral dealer from whom i purchased the 
specimen. 

(Colour, white, with a sli^t shade of blue ; texture, foli- 
ated ; translucent when in thin plates ; lustre, silky ; hard- 
ness, 4*; exceedingly brittle, and Tcry easily frangible. 
8pe(^ gravity 3*868- 

Its constituents, by my analysis, are 

Sulphate of lime . . 71*9 or 4} atoms. 

Sulphate of barytes . 28* 1 „ 1 atom. 

100- 

The foreign matter amounted to about H percent. It 
consisted of ironshot sand, probably introduced by the infil- 
tration of water. 

3. Sulphato- Carbonate of Marytes, — This mineral occurs 
in Brownley Hill mine, in the County of Cumberland. I 
first saw it in a collection of minerals exposed for sale in 
Glasgow in November 1834, by .Mr. Cowper, a mineral 
dealer frt>m Alsten Muir. Colour, snow white. 

The iqpeeimen oonsbts of a eengeries of very large six-sided 
prisms, terminated by low six-sided pyramids. The surfiusea 
were so rough and irregular that it was unpoflsible to measure 

2 B 2 
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the angles, even with a common goniometer. The onlj 
angle of the prisms that it was possible to tiy, measured 
about 130^, shewing that the prism could not be regular. 
Three cleavage planes were rather obscurely perceptible 
They were parallel to the fiuses of an obtuse rhomboid, 
which seemed to meet at angles of about 100^ and 80°. 

Texture, foliated; lustre, vitreous; translucent; hard- 
ness about 3" ; specific gravity 4* 141. 

On subjecting it to analysis I obtained 

atoms. 

Sulphate of barytes . . 34*30 - 1* 
Carbonate of barytes , . 64* 82 - 2*2 
Carbonate of lime ... 0*28 
Moisture 0*60 



100-00 

From this analysis I think it probable that the mineral 
is a compound of 

1 atom sulphate of barytes. 

2 atoms carbonate of barytes. 

Sp. 4. Calcareo- Carbonate of Barytes. — I give this name 
to a mineral first described by Mr. Brooke,* and called by 
him haryto-cnlcite. This name I could not adopt, for a 
reason that will appear when the next following species is 

described. 

It exists in considerable quantity at Alsten Muir, in 
Cumberland, both crystallized and massive. 

Its colour is white, with a shade of gray, yellow, or green. 
Cross fracture, uneven or imperfect and conchoidal. 

The primary form of the crystal is an oblique rfaombie 
pnsm. 

Pon M or M' 102P 64' 
M on M' lOff* 54' 

The obtuse edges of the prism are almost always replaced 
by tangent planes. 

Lustre, vitreous, inclining to resinous ; varies from trans- 
lucent to transparent; hardness 4. Specific g-ravity, as 
deterniiiH'd by Mr. Richardson in my laboratory 3 t>363. 

Before the blowpipe it does not fuse per $e, but melts 
easily with borax and biphosphate of soda into a trans- 
parent glass. 
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Its constituents, as determined by Mr. Richardson in my 
laboratory, are. 



Carbonate of baiytes . . 
Carbonate of lime • . » 
Sulphate of barytas . . 
Peroxide of iron . . . 
Water, or volatile matter 



atoms. 
62-20 - 5 077 
^1-65 - 5 064 

0-30 

0-85 

98-15 



It is obviously a compound of 

1 atom carbonate of barytes. 
1 atom carbonate of lime 
5^, 6. Bicalcareo- Carbonate of Barytes, — ^This mineral was 
(among; others) exposed for sale in Glasgow in November 
1834, by Mr. Cowper, a mineral dealer from Alsten Muir. 

1 purchased a specimen, and subjected it to chemical ana- 
lysis, because it appeared to be new. Colour, snow white. 

Crystallized in beautiful dodecahedrons with triangular 
£u2es, composed of two six-sided pyramids applied base to 
base. The &ces were not bright enough to admit of mea- 
suring their inclinations to each other. The inclination of 
a fkee of one pyramid to the corresponding £euse of the other 
was about 132P and the angles of the plane separating the 
two pyramids were about 120°. Only a single cleavage 
could be observed. 

The crystals were in groups, upon a white crystallized 
substiiTice, which I did not analyze, but it had the aspect 
of sulphate of barytes. 

Lustre, vitreous ; cross fracture, uneven ; some imperfect 
appearance of a foliated structure ; translucent ; hardness 
2-25. Specific gravity 3*718. 

When dissolved in nitric acid it left 0*75 per cent, of 
sulphate of barytes. The moisture, which rather exceeded 

2 per cent., was doubtless hygrometrical. Abstracting 
these bodies, which I considered as foreign, the constituents 
were atoms. 

Carbonate of barytes . . . 49*31 or 4*02 
Cajtbunate of lime .... 50*69 ,, 8*01 

100- 
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This 10 obrkmsly 

1 atom carbonate of Imrjtes. 

2 atoms carbonate of lime. 

Thus, it contains exactly twice as much caTbonate of lime 
as the baryU>-calcite of Brooke, though the constituents of 
the two minerals are the same. It was the necessity of 
having: iianies by wiiich these two minerals coukl he dis- 
tiiip:uished from each other that obliged me to alter the 
name imposed by Brooke, and to adopt the terms calccareo- 
carbojiate, and hicalcareo-carhonate of baryies. 

Sp. 6. Bary to- Sulphate of Strontian, — This species is 
found in Drummond Island, in Lake Erie^ and also at 
Kingston, in Upper Canada, i got flpecimens from the 
former locally from Major IMeniieB, and from the latter 
locality from Br. Holmes of Montreal. 

The colour is white, with a very slight shade of blue. 

The texture is laminated,, and the lamina, which are 
ohriously imperfect crystals^ diyerge so as to form a kind 
of pencil. 

Brittle; very friable; hardness 5^75. Specific gravity 
3-921. 

Before the bk>\v pipe in the platinuui forceps, becomes of a 
dazzling white, but does not easily fuse. Melts readily with 
carbonate of soda into a transparent colourless bead, which 
becomes white aiid opaque on cool ing. With borax it fuses 
easily into a white opaque globule* 

Its constituents are atoms. 



Sulphuric acid » . 


, 40-202 ■ 


. 8-04 - 


10- 






2-43 - 


302 




. 35-724 - 


■ 5-49 - 


6-82 


Protoxide of iron 


. 0*588 • 


. 0-13 - 


0-16 


Water 


. 0-720 • 








100-360 







This is obviously equiyalent to 

3-02 atoms sulphate of baiytes. 

6*82 sulphate of strontian. 
0.16 ,, sulphate of iron. 
Including the sulphate of iron with the sulphate of 
strontian, we lia\ e for the constitution of this mineral 
3 atoms bulpiiitte ol'l>arytes. 
7 sulphate of titroutian. 
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Sulphate of barytat and atioiitiaB axe met with eomliiiied 
in other proportiona. I have geen throe other tpeeiee 
de«erihed» but not having any of them in my cabinet, I have 
not had it in my power to eubjeet them to analysis* But 
they have been analysed by Br Turner, and M* C^runer of 
Hanoyer, and &und composed of 

atoms, atoms, atoms* 
Sulphate of barytes . . 1 • - 2 - • 5 
Sulphate of stroutiaii .. 6 - - 7 - - 2 



Abticlb VI. 

On Human SaUva. By C. G. M itschealich. 
C Pojigendorjf ' s Anmleny xxvii. 320.^ 

A MOST important object in the analysis of animal secretions 
is to obtain them in a pure state. In the case of the saliva 
it 18 obvious that there are nmnerous difficulties in the way 

of procuring that fluid firee from the substances which may 
accidentally find thrir way into the mouth, either from the 
food after mastication, from the cesophacfus, or from the 
mucus surfaces. In order to avoid the mixture of foreign 
matter which it must necessarily meet with in the mouth, 
the hest method wonld be to procure it externally from the 
parotid gland, either by means of an artificial incision, or 
during the occurrence of a salivary fistula. It w£s in the 
latter way that Mitscherlich obtained the saliva which he 
subjeeted to examination. The saliva flowed out by an 
Opening half a line in diameter, at the third grinder of the 
upper jaw, on the left side, the mouth of the parotid 
duct being completely dosed up. The patient, who was 
about 41 years of age, was not much alfected, so far as 
regarded his general health, except that some degree of 
emadation was present. Bigestion remained regular. The 
urine was aeid ; the perspiration natural, and the d^eetions 
as usual. 

The method hitherto employed to determine the quantity 
of saliva secreted by the glands, was to estimate that con- 
tained in the mouth, a mode which was liable to great 
objections ; but when the saliva of the parotid gland was all 
evacuated by an opening: in the cheek, the proportion of 
the secretion under difi'erent circumstances was easily ascer- 
tained. 
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Mitscherlich found tliat the secretion is diminished by 
passions of the mind, by ])erfoet rest, and is always increased 
by the motion of the lower jaw, and by coughing. During 
mastieatiun, and in the act of drink in<r, the saliva is sepa- 
rated in abundance, and often collects in drops. At the 
commencement of mastication the aaliva was stronger both 
in regard to chemical composition and consistence, than 
towards the termination. During the night the quantity of 
saliva was very small, as might be expected, when the 
motions of the under jaw, of the tongue, as weU as the 
nervous action on the salivary glands are no loi^r stimu- 
lating the secretion. 

The quantity collected in an apparatus provided for the 
purpose, and properly adjusted, from 85 p.m. to 5 a.m. 
amounted to 0-748 grm. (llj grs.) Afti r lu eakfast, between 
8 J and 12 A.M. l-862grm. (19-1 grs.) oi saliva were obtained. 
The same experiment reyieated gave in about three hours 
1'242 grm. (29*2 grs.) in the course of four hours in the 
afternoon, 1*9 gr. were procured, during which period and 
that in which the previous esqieriment was made, the patient 
spoke a good deal . During mastication the experiment upon 
the quantity of saliva secreted were so often repeated that 
Mitscherlich considers the point completely settled. 

The smallest quantity procured during three meals was 
46 grm. (708- grs.) the greatest quantity 74*5 gnn. 
(11*47 grs.) but, in addition to these regular repasts, the 
patient drank twice daily a cup of tea, when 6 or 6 grms. 
(77 grs.) passed through the fistula. 

In this individual, therefore, with the usual diet of the 
hospital, which consisted of water [j;ruel and wlieat bread 
to breakfast, broth, beef, pulse, and bread to dinner, and 
water gruel and bread in the afternoon, the amount of saliva 
excreted in the 24 hours may be reckoned at between 65 
and 95 grms. (1001 grs. 1463 grs.) 

Mitscherlich endeavoured to ascertain the quantity of 
saliva derived from the other salivary glands, and for this 
purpose he caused the patient to spit into a glass vessel 
during a given time^ In 16 minutes the quantity in the 
glass was 6*27 grms. (96} grs.) and that derived from the 
fistula 0*92. (14-1(1 - rs.) the insoluble portion of the liquid 
from the mouth being separated by hltiiiLion. This experi- 
ment is not satibfactory, however, because the parotid is 
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the largest gland, and the other hve glands yield more thaa 
six times the quantity of fluid secreted by it. 

With regard to the effect of different kinds^ of food in 
increasing the quantity of saliva, Mitscherlich found great 
difficulty in experimenting with precision, but every one 
knows the disparity between soft and hard bodies in pro- 
ducing saliva. Mitscherlich estimates tiie effect of the 
former to the latter as 3 to 5. 

. ChemietU mOiare of SaUva, — The saliva in the mouth acts 
upon tests very variously, being generally slightly acid, oflen 

neutral, and sometimes alkaline. The cause seems to be 
that the saliva remains in contact with the mucus, which is 
separated from the mucus glands in the mouth. The saliva 
from the fistula which was exempt from the mixture was 
alkaline during mastication, and nvu] at other periods. 
Twice, however, shortly before eating, the saliva was found 
to be slightly alkaline, and immediately after eating it was 
perceived to be still alkaline, but remained so only for a 
short time. When the saliva was drawn into the mouth 
by the exertion of the patient it was observed to be slightly 
acid. In this case the saliva from the fistula was neutral, 
or scarcely acid. The saliva in the mouth often indicated 
a free acid, and in the instance where the saliva from the 
fistula was acid, the saliva of the mouth was completely 
neutral, Mitscherlich was inclined to attribute this to the 
chemical combination of the saliva with, the mucus, by 
which ammonia was i xtnicted. 

During eatini^ and drinking the mViy.i was invariably 
alkaline, for after the first mouthful the acid disappeared, 
and reddened litmus paper became blue.* 

Specific gravity. — ^Tiedemann and Gmelin found the 
density of saliva produced during the smokhig of tobacco 
1'0043. In Mitscherlich's experiments it varied from 
1*0061 to l*0088» but when collected during the usual 
hospital dinner, its specific gravity was almost constant at 
1*0074. He found also, that the specific gravity, was 
greater, in proportion to the cessation from eating. - 

The density of the saliva in the trials of Tidemann and 

• TlMaa statements are at variance with those of Dr. Donn6, (Ann. de Chim. 

Ivii. 402.) who affirms, that the saliva is always alkaline in thp honUhv stntP, but 
that he has found it possessiog aaifiid re-acliao in diseases oi the stomsch, espe- 
cially in j|M(rt<w. — £fi4T. 
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Gil) el ill was n:''eiitly underrated, because they employed a 
fluid whic'li was produced by the stimulus of tobacco smoke, 
and was mixed with the secretion of the mucus membrane 
of the mouth. 

Action of re-agenU, — Salira from the hstula was not 
quite clear, for it contained some white flocks, which after 
standing for flome time tank to the bottom of the vessel, 
and were then sepanted in greater abundance firom the fluid. 
This flrst sabstaace does not i^ppear to belong to the saliTs, 
bat seems to be derived from the moens membrane of the 
parotid gland and dnct, as well as from the peealiar 
membrane of the flstala. When the saliva b Altered this 
sabstaace remains on the Alter. 29-797 grms. (458*6 grs.) 
of fresh saliva are mixed with 0-0015 grm. (-023 gr.) of the 
matter: 24*955 grms. (384*2 gi s.) gave in another trial 0*019 
grm. (0*29 gr.) This substance is insoluble in water, 
alcohol and acids, dissolves in potash, out of which solution 
it is precipitated by acids, and has when dried a brown 
colour. Its chemical properties seem to indicate, that it is 
not chemically combined with the saliva, but mechanically 
mixed with that fluid. 

The filtered saliya is qoite clear ; more or leas of a yel- 
lowish colour; not mucilaginous; alkaline and of the density 
already grren. After standing for some time, a whitish 
mucus like substance sepafates which is insoluble in water, 
alcohol and acids, dissolres easily in potash, and Is partly 
precipitated out of this solution by acids. This substance 
will be noticed in the sequel. 

Alcohol produces in pure saliva a white precipitate, 
which by heating is partly dissolved, but on cooling again 
falls down. 

The precipitate with nitrate of silver is easily soluble in 
ammonia. 

Tincture of galls occasions a clear brown precipitate, 
which dissolves by the application of heat, but re-dioolTes 
when the liquid is /allowed to cool. 

Acetate of lead forms a copious white precipitate which ^ 
does not dissolve by heating, but disappears by an excess 
of acetic acid. 

Sulphuric acid gives a slight flocky precipitate ; caustic 
poLa.s»h and annnonia produce no visible efiect. 

Qmntitative unaiy^is, — The (j^uantity of free alkali was 
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determmed by the addition of sulphuric acid. 29*797 grms. 
(458*8 gr.) of «?Rliva of the specific gravity 1(H)70 required 
forcomplete neutralization, 0*0925 grm. ( 41(Sor.) sulphuric 
acid of the sp. gr. 1'81() = () 066 grm. (I'OK) rrv.) common 
sulphuric acid. Hence, 100 parts of saliva take 0*223 gna« 
(3.43 gr.) sulphuric acid for saturation^ which neatralixe 
0-174 grm. (2 67 gr.) soda. 

Inageeond trial 59*594 grms. (9i7*6gr.) saliya of sp. gr. 
1«0074 required (hl63 (2*6 grs.) sulphuric add of sp. gr: 
l*816«s0*117 grm. (1*B^*) sulphuric acid, or in 190 parts 
0*196 sulphuric add which saturate 0*168 soda. 

When the sulphuric acid is added, a white floeky preci- 
pitate fiills down, which possesses the properties of the 
salivary mucus. The first drop of acid produces a muddi- 
nees, which as the point of saturation approaches is in- 
creased. Hence, it is probable, that as no carbonic acid 
appears to be extricated, the soda exists in combination 
with the mucus. This idea seems also to be confirmed by 
the circumstance, that when the saliva is exposed to the 
air, carbonic acid is absorbed by the alkali and the mucus 
is precipitated. 

The free alkali is not Yolaldleyior no ammonia was driyen 
off by heating. To determine the quantity of inorganic bases, 
47-7997 grms. (768*4 grs.) of saliva of the sp. gr., 1-0075 
were treated with nitric acid till all the organic constituents 
were destroyed. The dry residue amounted to 0-338 grm. 
(5*2 grs.) which when dissolved in water, left 0 015 grm. 
(J gr.) Muriatic acid dissolved OdOS grm. (-123 gr.) of 
this, which after solution yielded a precipitate with ammo- 
nia, consisting of phosphate of lime, equivalent to 0*0168 
per cent. The portion which was insoluble in muriatic 
acid was examined by the blow-pipe and found to be silica. 
That part which dissolved in water amounting to 0*323 
gm. (4*97 grs.) was treated with alcohol and chloride of 
platinum, and precipitated 0*096 gim. (1*47 gr.) of potash 
«0-209 per cent. 

The solution filtered from this precipitate was evaporated; 
the residue heated to redness and re-dissolved in water. 
From which 0*17 grm. (2*6 grs.) chloride of sodium was 
obtained=0188 per cent. soda. 

To determine the quantity of chlorine, 22*224 grms. 
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(842*18 grs.) of filtered salm of sp. gr. 1*0081 were mixed 
with an excess of nitrie acid, and precipitated by nitrate of 

silver. The resulting precipitate amounted to 0*076 grm. 
(1*17 grs.) chloride of silver =0 084 grm. (1 29 gr.) per 
cent, of chlorine. 

The proportion of phosphoric acid is given under phos- 
phate of lime. 

. After the saliva has been treated with nitric acid until 
^1 the organic constituents are destroyed, a residue re- 
mains which is partly soluhle in Water, and afiforda a trace 
of sulphuric acid with muriate of bwytea. SaUva contains 
therefore, muriatic add, phoaphoiic acid, and aulphnric 
acid. The potash being the stronger base is united ^th 
the stronger acid, and the free soda being a weaker base, 
is combined with its appropriate acid. There remain, 
however, 0.094 potash in 100 parts, and 0*024 per cent, 
soda to be neutralized bv an or<>aiiic acid. This is lactic 
acid, which Mitscherlich has not been able to estimate in 
the direct way. 

The salts contained in saliva appear to be 

Chloride of potassium . . . . . . 0*18 percent. 

Potash (combined with lactic acid) • 0*094 

Soda (with lactic acid) 0*024 

Lactic acid 

Soda (probably united to salivary mucus) 0* 164 

Phosphate of lime . 0-0174 

SUica 0*015 

Treviranus considered that the dark red colour which is 
produced by adding to the saliva muriate of iron, was owl 
to the existence, of what he called acid of the blood. 
Gmelin ascribed this property to tlie presence of salpho- 
cyauic acid. A single drop of the solution of niuriate of 
iron, occasions a dark red colour in a ^reHt (juantitv of 
saliva. By agitation the mucus separates, and a line dark 
red colour is exhibited in the saliva. Saliva from the 
mouth, gave the same result as the saliva from the fistula, 
and was the same both in the acid and alkaline states of 
that fluid. 

In the examination of the' organic constituents, high 
temperature is *to be avoided, because they are altered by 
such means. The evaporation of the water and alcohol is 
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to be conducted under the receiver of an air pump. The 
quantity of the fixed constituents of the saliva, varies 
slightly in different trials, but ia in proportion to the 
specific gravity. 

Saliva of sp. gr. 1 0072 contains 1*468 per cent, of fixed 
matter. 10079 „ 1-551 

1-0U8:3 „ 1-632 

66647 grms. (1024*7 grs.) of filtered saliva of sp. gr. 
1*0079 being neutralized with dilute sulphuric acid, yielded 
a flocky white precipitate, which when collected and 
washed on the filter, weighed 0*061 grms. (*93 grs.) The 
liqnid which pasied' through the filter was evaporated 
under the receiyer of an air pump, and left a residue 
amounting to 1*061 grm. (16*17 grs.) 0*543 grm. (8*3 grs.) 
of this matter dissolved in alcohol of sp. gr. 0*863, and the 
other results after treatment with water and alcohol were, 

grm. grs. 

InFoluble in water and alcohol 0*212 3'264 

Soluble in water, insolubie in alcohol . . . 0-357 5*497 

Soluble in water, insoluble in absolute alcohol 0*190 2 926 

Soluble in water and absolute alcohol . « . 0*340 5*236 

1 099 16923 

66*775 grms. (1028| grs.) of saliva of sp. gr. 10083 were 
without being neutralixed, evaporated to dryness by the 
air pump and yielded 1*08 grm. (16*6 grs.) 

These were analyzed and gave, grms; grs. 

Insoluble in water and alcohol (sp. gr. 0*863) 0*281 4*327 
Soluble in water and insoluble in alcohol 

(sp, gr. 0-863.) 0-352 5-420 

Soluble in water and insoluble in alcohol 

(sp. gr. 0-800.) 0*296 4*558 

Soluble in water and alcohol (sp. gr. 0 800.) 0* 192 2*956 

1121 17*261 

The portion which is not dissolved either by water or 
alcohol. iSi salivary mucus. Acetic acid swells it up, but 
does not dissolve any of it either in the cold or by boiling. 
Sulphuric acid gives it a red tinge^ but causes no other 
change. 

Hydrorchloric acid, without heat after a long time, but 
speedily by boiling, produces a blue solution. 
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Amnioniii acts like acetic acid. Cawetic potaakpiodacM 

an imperfect solution. 

The matter soluble in waler but insoluble in alcohol 
(sp. gr. 0*863) is called by Berzelius salivary matter. 
Grmelin made many experiments uj)on this substance, which 
differ considerably from those of the Swedish chemist. 
The salivary matter in neutralized sali\a, acts strongly 
acid upon test paper, but without neutralization, red lit- 
mus paper becomes blue in the solution. It is of a yel- 
lowish brown colour, but wbeii the alkali is not saturated, 
and it is kept from the moisture of the atmosphere, the 
colour is white. The yellowish brown salivary matter dis- 
solves in water^ and when carefully evaporated does not 
re-dis^olve, but always leayes a trace of an insoluble auln 
stance* The white saUvary matter, on tibe contrary, reniis^ 
solves completely in water after evaporatbn to dryness. 
Alcohol occasions a white precipitation which is dissolved 
by water. 

By the application of a strong heat carbonate of aninionia 
is driven off, and the carbonaceous matter conttilns potash 
and soda. No effect is produced upon the aqueous solution 
of salivary matter by sulphuric, nitric, or hydro-chloric 
adds, or by anmionia or caustic potash. The same is the 
case with corrosive sublimate and muriate of iron. Nitrate 
of silver gives a white precipitate which is re-dissolved by 
ammonia. 

If the salivary matter b obtained without neutralizing 
the free alkali, then acetate of lead affords a copious white 

precipitate which does not dissolve by boiling, becomes a 
slight rauddiness by the addition of water, and wholly dis- 
appears by an excess of acetic acid. If the saliva is pre- 
viously neutralized by sulphuric acid, the salivary matter 
contains sulphuric acid sidts, and when the sulphuric acid 
is removed exhibits the characters already mentioned. 

Infusion of galls does not alter the solution of salivary 
matter. 

The matter soluble in water and insoluble in absolute 
alcohol is no longer soluble in alcohol of sp. gr. 0*863, and 
consists prmcipally of salts with some animal matter of a 
yellowish colour. The solution of this substance is not 
affected by muriate of barytes, corrosive sublimate, muriate 
of iron, sulphuric add, muriatic acid,nor by infusion of galls. 
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Acetate of lead forms a white precipitate which does not 
disa{)pc ar un the addition of water, and is not dissolved by 
acetic acid. 

Nitrate of silver produces a precipitate readily soluble in 
ammonia. 

By exposure to a strong heat it affords the product of ani- 
mal matter, and a carbonaceous substance is left containing 
potash and soda. It follows, from these experiments, that 
the substance is identieal with the salivary matter, and be- 
comes soluble in alcohol of 0*863, by combining with 
extraetiye matter. 

The snbetan^ soluble in water and absolute alcohol has 
a yellowish red colour; aflfbrds by calcination the dame 
products as other animal substances, and leaves a salt m liicli 
dissolves in dilute muriatic acid. This salt, when treated 
with chloride of platinum and absolute alcohol, partly 
precipitates and partly dissolves, afford ing^ in the usual way 
potash and soda. The properties of tliis substance can be 
best obsenred when the saliva has been neutralized with 
solphurie acid, as the extract then contains no dissolved 
salt. As much water is now to be added as is reqjaisite for 
the solution of the animal matter, when the crystallited 
salt dissolves first. The liquid is then decanted from the 
oyttallixed salt, and on the addition of muriate of barytes 
no sulphnrie acid can be detected. 

This liquid animal substance readily soluble in alcohol 
and water has a red colour; possesses an acid reaction 
without containing sulpliuric acid, (perhaps lactic acid, 
which may be obtained in a free state by the addition of 
sulphuric arid,) and produces no precipitate with acids, 
potash, ammonia and corrosive sublimate. Acetate ol lead 
produces a considerable white precipitate which dissolves 
by boiling. Muriate of iron affords a flocky reddish preci- 
tate, which does not re-dissolve by adding water. 

A precipitation * proceeds from the addition of nitrate 
of silver, which completeljf disappears by the action of 
funmonia. ^ 

The results of the preceding experiments may be summed 
up as follows : 

1 . The separation of the saliva ceases when the muscles 
and tongue are inotionless, and by the abseucc of the usual 
nervous stimulus. 
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2. The quantity seereted depends upon the d^^ree and 
nature of the nervous stimoltts. 

3. The seeretive organs are ezeited by the mechanical 
action of the month. 

4. The quantity of saliva which is separated from the 
glands during eating and drinking is very great, and in- 
creases with the hardness of the food. 

5. From the parotid in the 24 hours firom 65 to 96 grms. 
or from 2 oz. 6 drs. to 3 oz. troy, of saliva are separated. 

6. Saliva from the mouth proceeding from five glands 
amounts to six times the quantity hum the yarotid. The 
saliva of the mouth, however, coutaius a cunBiderable 
quantity of mucus. 

7. Tlie saliva during the excitement of mastication or 
drinking is alkaline, at other times acid. 

8. The speeilie gravity varies from 1*0061 to 1 0088. 
The causes which occasion these changes are not yet 
ascertained. 

9. The results of analysis are similiar to those of Grmelin 
and Berzelius, who found it to consist of salts and organic 
matter. 

10. The organic constituents are salivary mucus ; apeculiar 
salivary matter, with the characters which BerzeUus has 
descrihed and extractive matter; a substance soluble in 
alcohol of the sp. gr. 0*8^, when the portion soluble in 
absolute alcohol remains mixed with it» but insoluble, and 
possessing the characters of salivary matter after that con* 
stituent has been removed. 



Abtiolji VII. 

avaltssb of books. 

77ie TransacHons of the Linnean Society oj London. 
Vol. xvii. Part I. 1834. 

CoNTBi9Ts.^I. DescriptioiL of the ofgam of voice in a nevr 
spedes of wild swan (Cygnus Buodnator Ridiardaon.) Bj W, 

Yarrell, Esq., F. L. S., &c. 

II. Description of tlirpc British species of fresh water fishes be- 
longing to the genus Lenciscus of Klein« bjr W. Yarrell, £sq.> 
F. L. S., &c. 

in. Observations on the Tropoolum pentapbyllum of Lamarck, 
by Mr« David Don. 
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IV. Oil the adaptation of the structure of the Sloths tu their 
peculiflr mode of life, by Ptafessor Bucklftnd. 

V* ObBormtions on Naticina and Dentalium two genera of 
Molluscous animals, by the Rev. Lansdown Guilding. 

VI. IMonograph of tiie East Indian Solanee> bjr C. 6* Nees 
Esenbeck, M. D. 

VII. On the Lyciuin of Dioscorides, by J, Forbes Koyle, F. L. S. 

VIII. A review of the natural order I\Iyrsine«, by M. A. De 
CandoMft 

IX. Otk the Modifications of Aestivation observable In certain 
plants formerly referred to the genus Cinchona. By Mr. D. Don. 

X. Additional Observations on the Tiopaeolum pentaphyllum. 
By Mr. D. Don. 

All these papers, with the exception of the two last, amounting to 
ait pages, were icad befiira the Linnean €kx»ety in 18^ ilie 
quality, however, of the materials of which this volume is composed 
does not produce the same disappointment which is experienced in 
reference to the (jnantity. We may refer more particularly to 
Esenbeck's Monograph, and the distinguished DeCandolle's review, 
for the materials of both of which we are indebted to the industry of 
Dr. Wallick and the munificence of the East India Company. It is 
remarkable, however, that of 145 pages, of which the volume con- 
sists, 90 aie written by foreigners. I oonoeive that a short outline 
of these papers will be highly acceptable to those who may not have 
an opportunity of rcadini^ the tran^ctions themselves. 

The paper of Esenbeck trents of two natural orders^ viz, Solaneae 
and Verbascius, in reference to Indian species: — 



SOLAN£jE. 

I.BOLANUM. 

16. S 



I. Manrelln. 
A Pedicles equal to the common 
peduncle. 
1. S Fistulosum. 
St. 8 Incertum syn nip;nim. - 
B Pedicles of the fruit, shorter 

than the common pedunde. 
3. S Rubrum. 

2. Geminifolia* 
S Spirale. 
S membranaceum, 

ft, Slaeve. 
7. S denticulatum. 
S bigeminatum. 
S Nccsianum. 
S crassipetalum. 
S decemhdum. 
S macrodon* 

13. 8 lysimachioidea, 

3. Verbascifolta* 

14. S verba sci folium. 

15. S auriculatum. 
VOL* I. . 2 G 



4. 

5. 



8 
9. 

10. 

11. 

12. 



17. S 



18. 
19. 



20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 
2& 



S 

s 



s 
s 
s 
s 

8 

s 
s 
s 
s 



29. S 

30. S 

31. 8 



gigtmtcum. 
vagum. 

4. Melongencu 
melongena. 
hetencmtfaum. 

5. Tor^a, (aeifte lobed 

leaves.) 

Wi'n^htii, 

barbisetum. 

ferox. 

torvum. 

Indicum. 

jacqutni. 

procumbens. 

sarmcntosum. 

trilobatum. 

6. Nycterium. 
(nycterium) pubescens. 

7* Pinnatifolia. 
tuberosum, 
caljdnum. 
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20. Has been named in honour of the indefatigable Dr. Wight of 
Madras, who for some time has employed painters and coUecton 
at his own expense, for the purpose of elucidating the botairf of 
Madras. 

25. Under this species Esenbeck includes the S diffwtum of 
Rosboigli. It is an abundant plant in Madras and Bengal, and I 
have found it occurring plentifully in the neighbourhood of Bombay. 

30. This merely refers to the potatoe as cultivated in Madras and 
BengaL It does not attain any considerable size in the hot^wrtt 
.of these presidencies, but near Bussonh I hdiM It Ihilite'plNh 
hetter. 

TI. LTCOPSR8ICI7X Dttft. - * 

1. Lesculentum. 2. L HumboldtiL 



. III. CAPSICUM JAtm, 

1* C nosnini* d« C fintteMcns^ the 
S. Cnitigpatiim. 4. C vhamaeccnMis. 

IV. PHY8ALI8 Linn. 
1. P somnifera 3. P pubescens. 5. P angnlalSi*' 



2. P Peruviana. 



4. P minima. 

AMnoDU* Iam. 
Lundm. 



6. P Indica. 



1. Dalba 

2. D fastuosa. 4. D ferox. 



VI. DATURA Xftfin. 

3. D trapezia. 5. D stramonium. 



6. D tatula. 



▼II. NICOTIAMA. 

N tahanim. Hah, near Katmaadoo. 



VIII. HY0SCYAMU8. 

U Ni^. Hab. near Futt^hur^ Moradabad, Delhi. 

VERBA8C1NAE. 

I. VBBBASCUM thapsus. Hob, near Gossaiu Than in NepauL 

S. V Indicum. 3. V ftpec. dub, 

II. CBL8IA coromandelina. 3. C Visoosa. 

III. ISANTHKRA permolHs. 

The paper of De Candolle does not require such a minute analysis 
as the species of the order MyrsinetP, which he has therein illus- 
trated, are all natives of foreign climates, and cannot, therefore, be 
so generally interesting as those of the order of Solanea. A few 
&cts may. however^ he stated, which exhibit in a striking point of 
View the rapid progress which botany is at present making in icgud 
the discovery of new specicB. . 

The order Myrsineae is now placed between the orders Sapoteae 
and Primulaceae, from the latter of which it seems to differ in the 
indehiscence of its fruit, and from the former by the constant defici- 
ency of stamens alternating with the lobes of the corolla. This order 
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is divided by the author into three tribes, 1. Aegicereae, with an 
erect embryo ; 2. Ardisiae, including the bulk of true Myrsineae ; 
3. McEseae, witii an inferior ovarium, approaching to priraulaceae. 

He has proposed two new genera, Weigeltia and C!onomorpha, 
and a tlurd, CSioripetalfiBi, iriii^ bas not been tuffidentlyeiamiBad. 
The species of this mderprodiieea veaiOQBsafaitBnoe« wbldi appeals 
in the form of dots or neervoirs, in different parts of the plant, 
chiefly on the leaves, flowers, and berries, and also in the hard wood 
of the ISIyrsine and Aegiceras. It melts and bums in the flame of a 
candle, is not soluble in water, but is so in oil or alcohol when mode- 
rately heated, giving to die latter a rose colour. These facts were 
ijartinilaiiy oibnrved m the beniet ef the J#. eemi^errala. Tht 
doli ace disk «r fight brown, xeddish or yellow, varying in si^e^ 
shape and position, in different species. The fruit of Emhelia 
ribes possesses a styptic taste, which the author aappoHa to depend 
on this resinous substance. 

Of ISO ^ecies of myrsineae 58 are described for the first time 
hf Ae anUior. They grow eommmdy ea tiie hiUy and snoontainoue 
regions of the hottest parti of the ^kibe. None have jret been tend 
beyond the 39th or 40th degiee of Lititude, viz. in Japan, whilst 
they abound in Java and in some parts of India and South America. 
No species is known in Africa except at the Cape and at the Canary 
Islands, Mauritius, Bourbon and Madagascar. The IBU species are 
distributed as follows : 1 12 in Asia and New Holland, 48 in America, 
anddOiaAfiiea. 



Mr Don, hi his paper, shews that the form of aestivation of the 
corolla is of great importsnee as a character to distinguish different 
families, especially among the monopetalous orders, except in the 
order Ruhiaceae, where examples of every kind of modification 
occur. In the Cinchona grandtjlora and rosea it is imbricate, in 
C (onceoiola and the rest of the true dnchonae it is valvate^ while 
in the West Indian species it is induplicate and in the C exdsa 
plaited. Of the genus cinchona he enumerates seventeen true qiecieB. 
2. Corabuena, (C grandiflora) two species; oLlu^ifolia and acwmt- 
natt ; 3. Lasionema(C rosea) roseuni ; 4. Exostema, seven species ; 
5. Hymenodictyon (C excelsa) exelsum and thyrsijlorum ; 6, Lu- 
culia graiissima and cunei/olia; 7* Pinckneya pubens. 

The other paper of Mr. Don is upon the Tropaedum penta^ 
phyllum of Lamardc, which has been introduced into this country 
by Mr. Neill of Edinburgh. He shews that it differs from the genus 
Tropaeolum in having the aestivation of its calyx valvate, that of 
Tropaeolum being imbricate. In the nature of its fruit, v/hich is a 
black juicy berry resembling the Zante ^rape, and in the reduced 
number d its petiUs. He has formed it into a new genus, and 
terms it Chymocarpus pentaphyllus* Its calyx is p e r sis ten t, ^hile 
diat of Tropaeolum is deciduous. The embryo is small and white, 
contained in a thin cartilaginous testa, and the cotyledons round and 
compressed. It belongs to the natural order Tropacoleae, and is a n 
native of the sandy plains of Buenos Ay res. It was tirst observed by 
Commerson, and afterwards by Tweedie. 

2c2 
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Mr. Royle has endeavoured to identify the plant termed Lf/cium 
by Dioscoridcs. The h/nvm of Asia Minor he insiders may be 
made from the Rhaninus in/ectoriua, or different species of Rham- 
nus> or the Berberis vulgaris. The lycium^jiS India^ again, he 
Identtfiefl with the produce of the Berbeiis art«tola, oocurring on 
CSfaoor numntain, 5000 to 8000 feet high, called in Arabic, Ambur- 
barees, in Persian Zirishk, the Wood darkhuld and darchob, the ex- 
tract hooziz, the hill name being chitrach, and also with the extract 
obtained from the B l>/rivm growing at Mussooree, 30U0 to 5000 teet 
of elevation, called Kv/<hmnl, the extract rusot. 

This rusot can be procured in every bazar in India, and is used 
hf the nttiye imictitioneTS in chronic end acute inflammations of the 
cje, both simply and combined with alum and opium. It was 
employed bj Mr. McDowell in the K^>^tian ophthalmia, and Bfr. 
Royle has applied it with beneficial eftect? in cases succeeding acute 
inflammation. The extract is rubbed to a proper consistence with a 
little water, sometimes witli opium and alum and is then applied in 
a thick layer over the swollen eydids. ■ The addition of a little oil 
zenders the preparation less desioeative. 

It is mentioned in the Mukhzun-^-udwieh, (store house for 
medicines) uncfer the name of Imf^on, which is obviously the same 
as lookffon of the Greeks. Dioscoridcs describes it as beinp: formed 
from a shrub called Lonrhitis, which is thorny, and has branches 
three or more cubits in length, whose bark, when bruised, becomes 
of a reddish colour and whose leaves resemble those of the olivet 
In these respects Mr. Royle's plant agrees with that of Diosoorides, 
Indeed we have rarely seen a more fusible deduction from etymo- 
logy than is exhibited in the present instance. It is to be regretted, 
however, that the ruHot has not yet found its way into (£emical 
hands. 



Comparntlre Aiiatoinij^ ^'c. 

Mr. Yarreli describes the organs of voice in the Cygnus bvcci' 
natur, a new species of swan, tigured by Dr. Kichardson, from the 
interior of the fur countries of North America. This species, which 
Is called the TVumpeter, furnishes die laigest portion of fhe supply 
of swan skins imported by the Hudson's Bay Company. Its beak is 
black ; its trachea is made up of narrow bony rings and small inter- 
vening membranous spaces as far as the first convolution within the 
sternum ; but the returning portion of the tube, forrainp^ a second 
convolution, is couipused of broader and stronger bony rings, with 
wider intervals. The course of the trachea within the atenium 
differs from that of the hooper, for afi»r descending by the neck it 
passes backwards within the keel, and between the two plates of the 
back bone to the depth of six inches, then curving horizontally and 
slightly inclining upwards, rptiirns at first by the side of and after- 
wards over the first inserted portion near two thirds of the whole 
distance. A second curve of this returning portion is then suddenly 
elevated two inches above the line of the superior surface of the keel« 
and traverses the interior of a hollow circular protuberance on the 
dorsal surface of the sternum itself. The usual ascending curve of 
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Ihe tradieu tlxeu takes place, by wbkli the lube, ultimately receding, 
gaiiis tbe interior cavity of the breast. The branduaie are two inchci 
Emg. Such are thepeculiaritieB which characterive this new ^eetet. 

Two species of JjtueincuM, or dace family of fidi, ate described by 
Mr. Yarrell, one of wliicb, L, LanmstrienM^, was merely noticed 
by Mr. Pennant as likely to be new under the name of Graining. It 
is more slender than the dncc. In the latter the length is to the depth 
as 4 to 1 , but in the graining as 5 to 1 . The head and back are of a 
pale drab colour, tinged with red ; irides, yellowish-white ; the fins 
pale yellowish-white. In the dace dte back and sides yellowish 
olive-cdoured, tinged with blue.; lower fins pale zed, with a smaller 
number of fin rays in some fins, in others less. It occurs in a stream 
which rises in Knowsly P«u-lc, in the ^lersey and in the Alt. L. 
clongatus, pinna dorsali supra pinnasventralesposita, caudali profunde 
bilohn, capitis? lateribus supra subparallelis ore parvo, dorso lateri- 
busque superne subrufescenti, isabeiiiiiis inferue vcntre^ue argenteis. 

The other species, L cdsruieus is quite new. He gives it the 
English name of Aaurine* Its depth is to its len^h as 7 to 2, 
lesembling the red eye in shape, but is easily distinguished from that 
•pedes by the silvery whiteness of the abdomen, which in the red 
eije is of a"bnlli;mt ij^olden orange, and Jilso by its white tins, which 
in the other are verraiiiun. L ovato-lanceolatus, pinna dori^ali poae 
ninnas ventrales posita, dorso plumbeo, ventre argenteo, pinnis albis. 

B3D lOP 16 V9 A 12C 19. 

Mr. Guilding bbstfves thai the Ncakida€ foim a veiy distinct 
family fonn the NeriUdae. The former are apparently Wind, the 
'operenlnm has no appendages ; their useless tentacula are weak and 
twned back on the shell, while in the act of creeping the head and 
its organs are perfectly veilcc! by a broad expanded hood, the sensible 
contractile apex of which serves to guide its motions. . At lirst sight 
they rather resemble the Bullidae* 

He describes and figures two snedes of Dentalium, yix, D Sefnt- 
Hrioltaum, and V Sowerbyi. Very little is known with regard to 




_„ilding 

its vent the genus Jiasurella, Jn its apical fissure the posterior 
margioai rima of emarginulcu 

Dr. Buckland, in that spirit of benevolence with which the writ- 
inoi of naturalists aie almoit umversally inspired, reproves the harsh 
■Stence which has been passed on the sloth by Cuvier and strives, 
to show that this vulgar type of indolence is undeserving the impu- 
tation of feebleness or imperfection, and still more of the charge of 
mrmstrosity ; that it affords a striking example of perfect mechanism 
and e(mtrivance when viewed in reference to the office it is destined 
to fuUU, " the animal being fitted to iU state." 

Cuvier has stated that we find in sloths sinb few relations to 
crdinaiy fy^^^k that the general laws of existing organiiatioiisi 
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supply w littli to then* ttii tlifi di£RBifeDt parts of dMfar body Bccra 

10 much at rarience with Uie laws of co-existence which we find 
crtaWMlMid throughout the rest of the aaiiDal kingdom, that w 

Tnijjlit really believe them to be the remains of another order of 
things, the living relics of that preceding state of nature whose ruins 
We are obliged to search for in the interior of the earth, and that 
they have by some miracle escaped the catastrophe which destroyed 
the other apedes which were their contemporarieB. The skeleton of 
the Brttdifpua tridaetylus, or Ai, says Cuvier^ affords proportions 
extremely anomalous, and apparently defective ; the arms and fore- 
arms taken to<^pther arc almost double the length of the thigh and 
leg, so that \\ hen the nnimal goes on all fours he is obliged to drag 
himself upon his eibows, and if he attempted to stand erect upon bis 
hind feet the entire fore foot would still rest upon the ground ; but 
the Ai never can stand upright, beoause his hind fSeet are so i]l 
articulated for walking that they are unaUe to support the body in 
such a position ; the pelvis is also so broad, and its cotaloid cavities so 
set back that the thighs •\Te kept at a distsmce, strutting outwards, 
and the knees can never approach one another. The length of the 
fore legs embarrasses the animal in its attempts to walk, and its 
forward movements on the ^ound are made by fixing its claws on 
an object and then dragging its body up to it This is uie unfaTOUiv 
able side of the subject. Dr. Buckland views it in a henevdeDt 
light. The extraordinary length of the arm, and fore arm, so 
inconvenient for moving on the earth, are of essential and obvious 
utility to a creature whose body is of too great weight to allow it to 
crawl to the extremity of the branches to collect the extreme buds 
and youngest leaves which form its food ; these long arms, in fact, 
peribrm £e office of the instrument Gs[Ued " laay tongs,'' wherebgr 
the creatine brings food to the mouth from a distant point without 
any movement of the trunk. The structure of the arm fixed to the 
shoulder by an universal joint admittinfr of rotation, and having- at 
the elbow two kinds of articnlations whlcli allow pronation and 
supination, gives to the hand a power of moving in every possible 
direction. The breadth of the pelvis and outward position of the 
thigli bones, which are also broad and fiat, the distance of the knees 
from one another, and curvature of the bones of the leg, admirably 
adapt these extremities of the animal to the purpose of cusping, and, 
as it were, riding upon the trunks and branches of trees : A peeuliar 
condition of life was to be provided for, viz. that of a quadruped 
which was to teed, to sleep, and in short, to dwell entirely upon 
trees, for the succulent nature of its food renders it necessary to 
descend to drink ; and if we look at the-anomalooB extronitiesof tins 
animal with a view to their use as instruments of continual sv^en- 
sion upon trunks and brandies, the hind legs performing the double 
office of adhesion and procression, and the fore les^ the quadruple 
fdiK tion of adhesion, progression, prehension and defence, we shall 
lind each article of deviation from ordinary structure adapted to some 
uselul function in its peculiar economy, we ahuii bud a new system 
of machinery contrived «nd set -together as it were on a new plan, 
Iffom old materials, (as machines St difieient functions may be com- 
pounded ftom similar wheels, every motion having relatioa to some^ 
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weU defined iM^d useful end) and the remit of these deviationi pre- 
lenting an uumal atnietnie not lew perfMt, in rafiNiiee to ita alal^ 
tban those dmidor and gtaceful forma light and active quadrupeds 
with which wi nauwUy^ and perhaps mofe justly^ asaooiato our Idcaa 

of perfect synmietry and beauty. 

The stitfnessof the toes and fingers of this animal, which fit it for 
the habit of constantly living and feeding upuu trees ; and the diffi- 
culty of motion in other joints become advantageous and a source of 
Strength to an animal Uvinf as it doea» while to one movins on the 
^ound, they would be a source of great iBQoavenience. The clawa 
of the Sloth are of unusiuil length, and so powerful that they aio 
capable of strangling a dog, holding him at arm's length. On trees 
the Sloth is surprisingly tenacious of its bold. Mr. Burc hell has seen 
the limbs, eveu just after death> continue fast clinging round the 
object to which they were adhering before the animal expired. AU 
vumma^ frem the Giraflb aad Samel down to the Cetacea, have 
inTariably seven cervicalWcrtetrs^ while the Sloth was ooosideted to 
have nine. Mr. T. Bell has» however, diewn that the two lowest 
are really dorsnl, but their position so far in advance of the clavicle 
and cipula, enables them to co-operate with the seven true cervical 
vertebrae, in increasing; the rotatory motion and flexibility of the neck. 
Hence, the auiinal has the power of looking backward over its own 
shoulder. Mr. Burchell has observed, that thia animal eaa turn 
its head quite round, and stare a perKn in the face who it direetlj 
in its rear, while at the same time the body and limbs are unmoved* 
He also noticed, that his captive Sloths assumed during sleep, a 
position of perfect ea^ and safety on the fork of a tree ; their arms 
embr^ing the trunk, their backs resting in the angle of a branch, 
and their heads reclining on their own bosom, the animal being thus 
rolled up nearly in the rorm of a hall, with the vertehnd column bent 
cirenlar. The Sloth has no incisor teeth, because the leaves an 
hnaght to the mouthy being collected from the faranches die 
powerful claws. 

Besides the four canine teeth, there are on each side four molars 
in the upper and three in the lower jaw. The construction of these 
teeth is the most simple that exists ; they are composed of & cylinder 
of bono eneased with enamel and hdlow at the two extremities, tho 
upper cavitj being produced by the act of mastication, which wears 
away the softer bony texture of the interior more readily than the 
exterior enamel, find the lower cavity being filled with c^clatinnus 
pulp which nuiintains the continual growth of the tooth, these simple 
teeth being employed exclusively in the mastication of buds and 
leaves are fully adetj^uate to the wants of au animal which has no 
need of more complicated teeth. Mr. Waterton states, that he " in 
evossing the Esquibo one day, saw a large two-toed doth on the 
ground upon the bank, though the trees were not twenty yards from 
him, he could not make his way through the sand time enough to 
make his escape before we landed, he threw lii nisei f on his back and 
defended himself with hi4> tore legs. I to^k n long stick and held it 
for him to hook on, and then conveyed him to a high and stately 
mora, he ascended with wondofbl rapidity, and in about a minute he 
waa almost at the top of the tree ; he now went off in a side direo- 
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turn and cau^t bold of liho branch of a adghboiuiiig ti cc^ he then 
prooeeded towarda the heart of the foEeat*" 

When resident at Paia, near the mouth of the Amaaons, Mr. 

Burchell kept two full grown Sloths und a young one of a three- 
toed species, in a f^?irf!en enclosed with strong stockades ; they were 
kept tied up to the ]iillars of a verand-ah to prevent their escape ; 
asainst these pillars tliey always placed tiiemselves in an erect posi- 
txnij embracing the pillar with all four legs ; when not tied to the 
▼enmdah they got up into treea in the garaen; they dept both daj 
and night, always fixing their arma round something or other ; thejr 
food consisting of branches was brought to them in the verandah ; they 
appeared extremely stupid, nnd would never come to the food; they 
would eat no leaves but those of the Cet^ropia. 

None of these animals were ever seen to drink. The full-grown 
onea wera never heard to utter any aound, but 'the young one oooi- 
aionaUy (thourii rarely) gave a diort ay or whiatling squeak of a 
aingle note. They shewed no indication of fear and seemed to give 
attention only with their eyes. They toot no notice of the boy that 
carried them often across the garden to their place in the vcrnndah with 
their long arms sprawling — the only objects of their regard were trees 
-~they liglit on their backs and grapple their enemy to strangulation. 
The uie the long wool that covers the body and even the mse, aeema 
to guard them from the annoyance of iniects. 

]Much as we admire tiie feeling which has dictated the criticism 
of Dr. Buckland, we cannot help rem£V*king, that the observations 
which he has collected, although they tend to shew that the animal 
is fitted to its state, confirm the suspicion that that state is a wretched 
one^ and bears few relations to that of ordinary animals. 



II. — Fac ts J Laws f and Phenomena of NaUtral Philosophy ^S^c. 
Trarislatetl from the French of Professor (^iietelet of 
BruaiuLs. With Notes by Robert W allaci:. Glas- 
gow, 18:35, 12nio. 

For this translation we are indebted to tlie industry of some young 
ladies in the vicinity of Glasgow. Mr. Wallace the editor .stat* that 
having been called to give lessons to some young ladies who were de- 
sirous of acquiring a knowledge of Natural Philosophy, he proposed 
that they should employ M. Quetelet's work as a text-book. This 

Eroposal was adopted^ the work translated, and the result of their 
iboura is now presented to the public. It is extremely gratifying to 
see the tender sex not only enrching our books of sdenoe with their 
pencils, but actually stiulviug something more than meresuperficialities, 
M. Quetelet is concise in his statement of facts, of which the work 
forms a good digest. The translation appears well executed, with 
the exception, that the English pro^r names are in genezal not 
translated. The recent important discoveries in electricity by 1^. 
Faraday have cntiK ly escaped the notice of the author, but should 
have been introduced by the editor, as they include some v^y curious 
phenomena and constitute a very essential part of the sdenoe. Thl^ 
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flf coane/ will be atcendfid to in another edition^ wfaicli fimn iSke 
TtXw of the puhHcation, ai an dementaiy hook, may he reqairad. 

lll^'-^Procceedin^softheBerwkkshireNat^ CZ«&,p.64. 

The Club whoae proceedings aie now before us was instituted in 
1831 J for the purpose of examining the natural history and antiqui- 
ties of the county and its vicinity. The members meet in different 
parts of the district, five times within tbo year, and alter making; an 
excursion in the neighbourhood of the place of meeting, accouuu are 

fiven of the diflooveries which have been made in the diff^cent 
ranches of science, during the interval, fro&i the preceding meeting. 
J The object of this association has been well described by Dr. Johnston, 
its first president, and the author of the Flora of Berwick. " It 
affords," says he, " a point of rendezvous for the naturalists of the 
district, where they may cultivate a mutual acquaintance ; where 
they may talk over their common pursuits and all its incidents ; where 
they may mutually give and receive oral infbnnatimi ; wh^ each 
may nourish his neighbour's zeal ; where we may have our * careLen 
season ' and enjoy * perfect gladsomeness.* " 

That its establishment has not been in vain, is proved by the facts, 
that several new zoophytes have been discovered by Dr. Johnston, 
viz. Fiumuiaria Catharina, Fleminea muricata, 6lc. While a 
new plant the Tragopos^on mqjor has been added to the British 
flora, and new habitats detected of some of the rarest plants, by 
. members of the club. 

The first number of the transactions contains the adflrcsscs of the 
two presidents. Dr. Johnston and IMr. Baird on retiring from the 
chair, in which they give a succinct account of the proceedings of the 
association. In I>r. Johnston's address, a fact is mentioned in reference 
to planta, similar to what has been subsequently noticed by Ih. 
Johnson of Shrewsbury. The former gentleman says, " During our 
excursion to Cheviot, it was accidently observed that where speci- 
mens of the butterwort ( Pinguicula vid'Zfj^isJ were somewhat 
rudely pulled up, the flower stalk previously erect, almost imme- 
diately begun to bend itself backwiirds, and formed a more or less 
pei&ct segment of a ciide^ and so also a specimen is placed in die 
botanic bos, you will in a short time find that the leaves have curled 
diemselves l)ack wards, and now conceal the root by their revolution. 
Now, the butterwort is a ver\' common plant, vet I am not awate^ 
that this fact of its irritability lias i vcr been m.entioned." 

This fact, * and tliose which Dr. Johnson has brought forward 
are interesting, but can only be considered as an extension of our 
knowledge of that principle of irritability which is so remarkable 
in many plants. 

The second number begins with the address of Mr. Selby, the 
author of Illustrations of British Ornithology, in which the proceed- 
ings of the club during 18^H are detailed. The same gentleman 
mentiuus that he had succeeded in capturing the AIacroglo88a 
MkUarum or humming biid moth, one of our rarest inseets^ in his 
gaiden at Twiadll House. 

' In a noti^ of facts relating to the TormeniiUa afiemdU, by the 

• FbU. M«g. vi. 164. 
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OiBloi of tliis journal, it is stated, that of 3700 specimens of flowers 
eiiii^ned by him, 3628 had all the characters of Tormentilla, 43 
possessed thn^^e of Potentilla, while the remaining 29 varied in the 
number and proportion of the divisions of the calyx and corolla. 
From which it would appear, that the genus TormentiiJu, as was 
maintained by the accurate Sir James Smith, does exists and that 
the occasional multiplicity of petals and aepals is to be xefened to 
luxuriance of growth. 

Mr. W. Baird in a notice of the aurora boroalis mentions, that on 
one occasion, when this phenomenon was remarkably vivid, he thought 
he heard :i rnoinentary sound resembling the noise produced by the 
^uick flight ul a bird over head. 

Pr, jSmston describes and figures tluee Roman una of ooane 
i^y, which were dug up near Berwick. lie considen tfaem^^to 
possess all the interest attached to antiquities of 1400 years Existence. 

This number termin it cs with a list of additions to the Flora of 
Berwick, which have been made since the publication of Dr. Jc^n- 
s ton's Flora. 

We would heartily reoommend to naturalists in provincial parts 
of the country, theestablidmient of societies b'ke the dub of Berwick- 
shire, because we are convinced, that they will tend to nourish that 
scientific spirit, which for want of due encouragement is too t^ten 
blasted in the bud. 



IV . — Abstract of a Paper on the Befr action and Pokaizatum 
of Heat, By Pbofbssob Fobbbs. (Read before the 
Koynl Society of Edinburgh on 29th January 1835.) 

Thb First Section of this ya^r contains an account of a variety of 
•Kperinents undertaken with iba thenno-multiplier of NoUli and 
MeUoni, the instnimenl exdutdvely employed in the subsequent n* 
searches. By a comparison of its sensibility with that of air ther- 
momcter«!, the author concludes that one defrree of deviation of the 
needle of the multiplier corresponds to an et^cct indicated by about 
oae-fiftieth a centigrade degree on the others. Without increas- 
ing the dimensions of the multiplier, by wbieh its aensiinlity would 
be impaired, ho baa been enabled, by an optical oontrivanee^ rea^Hly 
to measure one-tenth of one of its deorecs, oorresponding to one-five 
hundredth of a centigrade ricfrr^e From an experiment intended 
to detect the heat of the lunar rays, concentrated by a polyzonal kns, 
thirty-two inches in diameter, and acting upon this instrument, he 
concludes that the direct effect of the moon upon an air-thermometer 
probably does not amount to ont^ree Jwwi^edth ihoueandlh part 
of a centigrade degree. 

After mentioning his repetition of M. Melloni's experiments upon 
the refraction of heat, the author proceeds, in the Second Section, to 
give an account of his own researches on the action of tourmaline on 
heat. At first he found (as it afterwards appeared M. MeUoni had 
done) that no more beat was stopped when the tourmaline plates 
had tiieir axes crossed, or transmitted least light, than when titoy 
wove paiaUil» or traaiinitted most. He aftorwaida deleoled a fid- 
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"husf in "hoB mode of operation^ and proved the poiurizatiou of heat, 
wlieliher luminoiit or bfaaeure, by toumialiiie* 

The Third Section treats of the polarization of heat hy refiraction 
and reflection. The former method the author found by far the most 

convenient, employing thin plates of mica, arranged at the polarizing 
angle, and through which even dark heat was very freely transmitted. 
The results were so marked that they were verified in a great va- 
riety of ways, and with heat from sources extremely diiierent, as that 
of an argand lan^, and water bdow 300"* Tike, The poltfiiatloii 
of non4uminoufl,heat by reflenAvm was also established, though wiUi 
much less ease and simplicity* In this form it was announced by 
Berard about twenty years ago, but hitherto his experiment does not 
appear to have been repeated with success. 

I'he Fourth Section considers the mudilications which polarized 
heat undergoes by the action of doubly refracting crystals. The ana- 
kgies here are derived entirely fiom those of light. Very numerous 
experiments are quoted to shew that the eflfeots are quite analogous, 
even when the source of heat is water under the bmling point. The 
doubly refracting substance used to depolarize was generally mica. 
Out of 157 recorded experiments on depolarization, with three dif- 
' ferent mica plates, only one gave a neutral and one a negative result. 
Yet of these loj experiments, no less Uian 92 were made with heat 
unaooompanied by any visible light. One very striking experiment 
is quoted in illustration of the marked nature of the e&ts. When 
the polarising and analyzing plates were situated so as to transmit 
least heat to the pile, and a thin film of mica was interposed between 
the plates in such a position as would depolarize light under similar 
circumstances, the film was fomul to «fo/) more heat than it dejjola- 
rizedt ot the needle moved towards zero ; but if a mica tilm much 
Meker (so much thicker as to stop mart than, twice as much oom« 
mon heat as tiie first) was rimilarly placed, that film depolarisied 
more than it stopped, and the needle moved in the opposite direction 
to the former one. The investigation of the laws of depolariaation 
given in this section are hardlv cnpnhle of abridgment** 

The following are the general conclusions : — * 

1. Heat, whether luminous or obscure, is capable of Polarisation 
by Tourmaline. 

9. It may be polarised by Refiraction. 

3. It may be polarized by Reflection. 

4. It may be depolarized by Doubly Refracting Crystals. Heoo^*- 

5. It is capable of double refraction and the two ravs are pola- 
rized. When suitably modified^ these rays are capable of interiering 
like those of light. 

6. The characteristic law of polarization in the case of light holds 
in that of heat ; vjji.^ that the intensities in rectangular positions of 
the polarising and anidyaing plates are complementary to each other. 

7* As a necessary consequence of the above, confirmed by txperi> 
ment, heat is susceptible of circular and elliptic polarization. 

8. The unci ij kit ions of obscure heat are probably longer than those of 
light. A method is pointed out of deducing their length numerically. 

* These conclusions wprf^ stnted asvly ia thss* words (eaeept lbs 6tt) to Ae 
Royal Socifty oa the 5tb Jaauvy. 
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Abticlb IX. 

SCIENTIFIC INTELLIGENCE, 

Royal Institution — 27th February, 

I. — Floor Cloth Manufactory. — iMr. Brande gave a description 
of this manufacture, and aJdcd crreatly to its interest l>y in^?n«i^ tli rough 
the various steps of the process, with the assistance of some workmen 
employed in the manufactory at Knightsbridge. The main part 
€£ tlie mampulation ia anular to calico-printing, the figufes on the 
Uocks liemg upon a mtidi Ix^gai wetSiid, and the dotbs which aie 
printed l^ingof an infinitely gneater die. The common dimendoDS 
of a floor cloth are 210 or 2^0 square yards, and hence the immense 
size and often unseemly appearance of floor cloth works. A stout 
canvass is chosen in the first instance. This is nailed to one ex- 
tremity of a wooden frame^ and stretched by means of hooks which 
are attadied to the other odes. It is then washed with a weak 
tiae and rubbed over widi pumice stooe. No other substance has 
yet heen found which answen the purpose so well as this mineral. 
The next step is thnt of laying on the colour, which is performed hj 
placing dabs of paint over the canvass with a brush, and then rub- 
bing or polishing it with a long peculiar shaped trowel. Four 
eoats of paint are thua applied in nont and three on the ha^ of 
the doth. To remove it from the frame when Uiese p ro e e ssca are 
finished^ a roller on a carriage is employed, upon which it ia roUed 
and conveyed to the extremity of the manufiictoiy for the puipoae of 
being printed. 

It is then gradually transferred from the roller and pasi>ed over 
a table \s liich is 30 feet long and 4 ieet wide> made of planks placed 
vertically, and as it proceeds over the tahle, the Uodcs» dipped in 
the appropriate colours, are apfdied. The coloam used are ochxe» 
umber, vermilion, and difi'erent kinds of chrome, mixed up with 
liDtseed oil and a little turpentine. 

The number of blocks applied to one pattern depends upon the 
number of colours. 

The first mode of appljring the patterns was by stencils, that is, 
the pattern was cut out in paper, and when the paper thus prepared 
was applied to the cloth to be painted, that portion where the ground 
was exposed by the interstice in the paper was traversed by a brush. 
Then a combination of stencilling and printing was had recourse to, 
the former process being first made use of, and then a block was 
applied, the stencilling forming the groundwork. Stencilling is 
now abandoned. In printing, it is necessary that the doth slKvold 
first be rubbed over with a brush, else the colours will not adhere. 
Whether the effect is electrical or not has not been ascertained. 
Kvery square yard of good oil cloth weighs 3^ or 4J lbs. each gain- 
ing by the application of the paint 3 or 4 lbs. weight, and hence, the 
quality of this manufacture is judged of by the weight. Wliiting is 
ofWn used in spurious cloths^ mixed with oiL Cloth prepared in Uus 
way speedily cracks and hecomes useless. 

Good cloUi, with a very stout canvass, is used for covering veran- 
dahs, and will last nine or ten years, while spurious cloth will 
become useless in the course of one year. Floor doth is employed to 
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cover 1O0I11 as at the maauiwtfirjr at Kni^^taliridge, and fm gaiters. 

In the latter case it is remarkable that wtftesr raBaining m oontact 

with it produrcs nn injurious effect. 

Painted baize for tables is usually manufactured with a smooth 
side, and is printed with blockf? of a fine structure, resembling calico 
blocks. Fine canvass is employed ; several coats of paint are laid 
on upon 006 side, and the other receives one coat> and Is dien strewed 
over with wool, or flocked, as it is called. 



11. — Present State of Jerusalem, iZtk March,, — ^The object 
of the lecture delivered ly Mr. Davidson was to prove that the 
present site of the walls of Jerusalem is the same as that of ancient 
times. Dr. Clarke has argued that the Holy Sepulchre must have 
been in the present Valley of Hinnom, l)ecause we are told that 
it was outside the city, and that it was hewn out of a rock. The 
lecturer endeavoured to shew, however, that the spot at present 
pointed out as the scene of death was actually without the city until 
the time of Adrian, who inclosed this portion of die suburbs by a 
wall, and that the original may not signify rock but stone. This 
common acceptation, however, may be adopted, because the founda- 
tions of the houses at present in this quarter of the city are seated on 
compact limestone. The lecturer described particularly the present 
desolate appearance of the city, (about three miles in circumference) 
and the great feelixu^ of disappointment which he experienced on first 
obtaining a sight of^ it> a proqiect which can scarcely whisper what 
it has been. In reference to the great amount of population of which 
we read in Scripture, compared with the extent of surface occupied 
by the city, Mr. Davidson observed that the only account we have 
of the number of the inhabitants was upon the great occasion of 
the feast ; for the storming of the city by the Romans took place 
at that period. He described the Mosque of Onuir, which occupies 
the place of Solomon's Temple Thm is the ^eat resort of the 
Mussulman pilgrims, and, although a fine buildin^;^ is insignificant 
when compared with the great Jewish Temple, which it is calculated 
cost above 81^0 millions of pounds Sterling. A model of the mosque 
was exhibited, and the speedy appearance announced of a splendid 
panoramic view of the modem Jerusalem, by Mr. Catherwood, taken 
trom the top of one of the houses within the city. 



llh^Manufaaure of Pens. By Dr, Faraday, 27th March, 
Quills appear to have been employed, at least, as early ss the 
seventh century. £ngland is supplied with this article from Russia 
and Poland, where immense fiocks of geese are fed for the sake of 

their quills. The quantity exported from St. Petersburg, varies 
from six to twenty-seven millions. Twenty millions were last year 
imported into England from these countries. W^e may fonn some 
im, oi the numb^ of geese which must be required to afford the 
supply, when we consider, that each wing produces about five good 
Qidlb and that by proper management, a goose may afibrd twenty quills 
during the year. Hence, it is obvious, that the geese of Great Britain 
and Ireland, could afford but a very limited supply. The feathers 
of the geese of the latter countries are employed fur making beds, 
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The ynpsmdoa of quills, or timdUns: as it is eaUad* U'» curious 

tnd T»!ce process. Tlie Dutch possessed the complete monopoly of 
the quill manufacture until about 7^' years ago, when the process 
was introduced into this country, and now our quills are infinitely 
Miperior to those of Holland. 

The quiUs are first auntteiied, not hj immeman, hut by dipping 
their extremities into water and allowing the remaining parts to 
absorb moisture by capillary attraction* They ana then heailed in 
the fire or in a charconl choffer, and are passed quickly under an 
instrument with a fine edge which flattens them, in such a manner 
as to render them apparently useless. They are then scraped, aud 
again exposed to heat, when they are restored to their originsd form. 
TwM U a remarkable fae^ and deserves to he attended to. It may be 
illustrated hy taking a feather and crushing it with the hand, so as to 
destroy it to all appearance. If we now expose it to the action of steam 
or a similar temperature, it will speedily fissnrae its pristine condition. 

Many of the quills after this preparation are cut into pens by 
means of the pen cutters knife, and are also trimmed. A pen cutter 
will cut in a day, two-thirds of a long thousand, which consists of 
IINX) according to the Stationers' computation. A house in Shoe 
Lane, cuts generally about six millions of pens, and last year, not* 
withstanding the introducti<m of sted pens, it cut many more than 
it had done in any previous years. According to the calculatioiis 
of the ])en makers not more than one pen in ten is ever mended. 

Alwut thirty-one years ago, Mr. Braraah introduced portable 
pens into this country £rom New York, and took out a patent for 
their manufacture. The process for makiog portable pens is to form 
a yertical section of the barrel of the qum and polish the pieces. 
The pens axe then cut with a beautiful instrumentj each quiU afford* 
ing six pens. When tluy li;ive heeri nipped coarsely, a polish is 
given with the pen-knife. Sixty thousand of these pens are manu- 
factured weekly by two houses. An attempt was made to apply 
steel tips to portable quill pens, but the success which was anticipate 
did not follow. 

Metallic pens appear to have been first introduced as i en ards for 
merit* but steel pens for writing were first made hy Mr.^Wis^ in 

1803, and were fashioned lilre goose pens. 

A patent was taken out in 1812, for pens with flat cheeks, and in 
this way all metallic pens were made for some time, as the rhodium 
pen of Dr. Wollastou, and liie iridium pen of others. About twelve 
years ago, Mr. Perry began to make pens, and about six years ago 
they began to he manu&ctufed at Birmingham. The steel is pressed 
into thin sheets hy a rolling press. It is then cut into slips, annealed 
for fourteen hours, and again pnssod under the roller. By means 
of a peculiar cutting machine the pens are formed in a falcliitm shape. 
But one half of the steel is thus wasted, and no use has been found 
for it. It is so thin that it cannot be welded, and it cannot be melted 
hecanse it catdies fire, and hums in consequence of the air ^tting 
access between Hs thin lakves. The film of the steel run in one 
direction, and the pens are cut in accordance with this disposition. 
The pens are then annealed. The preparation for forminc^ the slit 
then takes place. An extremely fine edged chisel is brought down 
upon each separately, and is allowed to penetrate | through its sub- 
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ttanee. The edge of diii inatniment ia finer than any fBSor, hut ia 

much harder, as it does not require to receive anedge during the whole 
of the day. This superior quality is given to the steel hy beating it 
for several hours with a hammer. It is an important fact, and appears 
to have been discovered by the pen manutacturers. A triangular 
piece is next cut out at the upper end of the slit in the pen, which is 
called piercing. The next o\kect is to give them their proper shape, 
whidi ia e&cted hy neana of a punch fitting into a oomapooding 
coQcavi^. 

The pens are then heated red hot and dipped into oil, which miist 

he at least 3 feet deep. The oil in n few weeks looses its properties 
and becomes charred. The next operation is polishing. This is 
effected in a peculiar apparatus, called emphatically the devil, con- 
consisting of a iiy wheel and box in which the pais are placed, and to 
iHiidL a notiaii is given, leaemhlingthat required in ahaking together 
mteriala m a bag. This motion is continued for eight houia, when 
the pens are found to be completely deprived by the friction againat 
each other of any asperities which might have existed on their edges, 
and thoucjh not visible to the naked eve, would have obstructed the 
free motion of the pen in writing. Af ter this they are tempered in 
a box, shaken and brought to a blue colour, being carefully watched^' 
•ad the heat kaaencd whenever a ahade of yellow ia ohaenriBd on thdr 
eurface. The apHt ia now eompleted by touching ita aide with n pair 
of pincers. 

with regard to the nnmhcr of steel pens mnde, from information 
communicated to Dr. Far:ulay, it appears that Mr. Perry manufac- 
tures one hundred thousand weekly, or five million two hundred 
thousand per annum. Mr. Oillot employs 300 pair of hands, aud > 
eonauraea 40 tona of ated annually. Now, 1 ton of ateel piodueea 
ahout two milliona of pena. Henoeb this manufacturer tikfoe makea 
eighty milliona of pens annually. The total quantity of ateel em- 
ployed in this country for miikingpcns amounts to 120 tODa, which ia 
equivalent to about two hundred millions of pens. 

Notwithstanding the immense product of the manufacture, it is 
remarkable that the consumptiuu of quills has not diminished, indeed, 
it la on the increaae ; thta may be aoconnted for by the oonnderation 
that within the laat 10 or 16 yeara, the population haa increaaed 
and 3 people now can write for 1 at the commencement of that pe- 
riod ; and besides, both the Continent and America are supplied by 
us. When first introduced, steel pens were as high as Rs. per gross, 
then they fell to 4>;. and recently have been manufactured at Birming- 
ham at as low a price as 4il. ihe gross. It appears that the only in- 
tareattfaat haa aufiered by the employment of ateel pens, is that of the 
fen-knile makera. Pena have alao been made of horn and tortoiae- 
diellf and it ia no amall oonaolation to conaider that if ateel ahould ^uL 
ua we can bare reeourK to aueh abundant matoiala. 
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MARTINET'S MANUAL OF rATHOLOGY: Edited by Jon m Quai»,M.D» 
P fo faMor of Anttouy snd Physiology in Uoivefrily of London. A Nttr 
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KATURAT, TTTSTORY of tho ORDER CETACEA and the OCEANIC 
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Article I. 

MwgrapUeal Notice ofM. Chaptal. (Aim. de Ckim. lii. 205.) 

Jean Antoine Chaptal was born at Nozaret (Lozere) in 
1766. He w as educated at Mende, from whence he repaired 
to the School of Medicine at MoiU]iellicr, and then to Paris. 
In 1781 he was appointed to the Chair of Chemistry founded 
by the States of Languedoc . Having been left a large fortune 
by his uncle, he originated a number of chemical manufin* 
tories in his adopted city, and thus raised in his own country 
pfoduct0 wlueh preyiouBly were entirely derived from foreign 
lands. In 1793 he was called to Paris by tbe CSommittee of 
Safety, to manage the saltpetre manu&etory. The great 
establishment of CJrenelle became thus the scene of that 
zeal and industry which were so eminently illustrated during 
the whole of Chaptal's career. The Polytechnic School 
numbered liini amonp; its first professors. The Institute 
elected him in the place vacated by the death of M. Payen, 
and Napoleon, after the establishment of the Consulate, 
called him to the Coiincii of State. In the year 9 he 
was made minister oi' the interior, and towards tlie end 
of the year 12 quitted his high functions. His ministry 
was distinguished by many signal benefits. He devoted 
much time to the examination of humane establishmentSt 
which, from the unfortunate state of the times, had b^en 
sadly neglected. He li(|uidated their de*bts, furnished them 
with new funds, regulated their administration, and insti- 
tuted gratuitous commissions for governing them. At Paris 
a general council was instituted over these, which produced 
VOL. i. 2d 
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most important ameliorations in all tbecbaritable establish- 
ments of the capital. The sisters of charity, so worthy of 
their name, who sympathize with the unfortunate, were 
recalled into the hospitals. Chaptal inspected the foundling 
hospitals, and endeavoured to prevent abuses ni the admis- 
sion of their inmates. He created houses of refuge in order 
to repress mendicity. He neglected no precaution for 
checking the small pox, by propagating vaccination, of which . 
Larochefoucauld Liancourt destroyed the benefit. He ori- 
ginated the Vaccination Society, which exercised its salutary 
influence until it was suppressed by a bungling administra- 
tion. He introduced hard labour in prisons, and adopted 
measures for improving the regulation of these domiciles. 
The interests of the public h^th likewise attracted his 
care. He revised and amended the laws relating to medi- 
cine and pharmacy ; he organized lying-in hospitals, and 
regulated the exploring of mineral waters. 

But, not the least of hi'^ attention was directed towards 
the advancement of the industry of his country ; he esta- 
blislied chambers of commerce, and consultinpr councils ofarts 
and manufactures. The school of arts and the conservatory 
having become a great museum and an important seminary, 
are distinguishing marks of the care and anxiety which 
inspired him for increasing the opportunities and mieans of 
instruction. He published useful processes, visited the 
tradesmen, conversed with them, offered them his advice, 
praised their discoveries, and &voured processes and appa- 
ratus coming from abroad. His character has been drawn in 
high terms by Thenard : Endowed with a kind heart, 
of a mild and gentle character, moderate in his tastes and 
opinions; full of benevolence to his fellow creatures, of 
aftectionate regard for his associates, of devotion for his 
friends; ready to do a favour when in his power, and 
doubling it by the grace with which he conferred it; un- 
happy when obliged to refuse, and always softening the 
* refusal by expressions which shewed the goodness of his 
heart. Possessing a handsome fortune, which he had nobly 
acquired, and loaded with honours, Chaptal appeared to 
have it in his power to foil the strokes of fortune. Yet 
some reverses and disappointments which he could not 
foresee, and certainly did not merit, tended to sadden the 
end of his brilliant career. But he knew how to support 
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them with dignity. Not a murmur or aigh escaped from 
his lips, a proofs to the end, of the greatness of his mind. 
He consoled himself bj study, and by fulfilling dnties- which 
had been imposed on him, or which he had created for 
himself. Then feeling his end approaching, he resigned 
himself like a philosopher prepared for leaying a world 
where he had but a few days to remain, and died beloved, 
surrounded by his numerous family, bestowing on them his 
blessing as his last farewell." He died at Paris 29th July 
1832, in the 76th year of his age. At his death he was 
grand officer of the Legion of Honour. He was one of the 
first founders of the Society of iincouragement, over which 
he presided for many years. His principal works were 

1. Elemens de Chimie, 3 vols. 8vo. The first edition ap- 
peared in 1790, the fourth in 1803. It was translated into 
most languages. 

2. Essai snr le Perfectionnement des Arts Chemiques en 
France, 8to. 1800. 

3. Art de figure, de Gouyemer et de Perfectioner les Yins, 
8to. first edition 1801, second 1811. 

4. Art du Teinturier et du Degraisseur, 8to. 1800. 
6. Essai sur le Blanchiment, Svo. 1801. 

6. Cliiinie Ajipliquee aux Arts, 4 vols., Svo. 1807. 

7. Art du la TeiiUare du Colon en Rouge, Svo. 1807. 

8. De rindustrie Fram aise, 2 vols., 8vo. 1819. 

9. Memoire sur le Sucre de Betteravas, Svo. first edition 
1815, third 1821. 

10. Chimie Appliquce a Tagriculture, 2 yols., 8yo. first 
edition 1823, second 1829. 

11. Trait6 sur la Culture de la Vigfie, 8to. 180U 



Article II. 

CAemieoZ Analysis of GadoimUef together with <m ExaminatMKm 
af torn of the Salts of Yttria and Cenum. By Thomas 
Thomson, M.D., F.R.S., L.and B., &c., Regius Professor 
of Chemistry in the Unirersity of Glasgow; and Andrew 
Stbsl, M.D. 

I. ANALYSIS OF GADOLINITE. 

Ths specimen of gadohmte which furnished materials for 
the experiments contained in this paper, was purchased 

2d2 
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teveral years ago from a German mineral dealer. He 
stated that he had accidentally obserred it in a collection of 
minerals in Sweden, from the proprietor of which he pro- 
cured ity and that its original locali^ was not certainly 
known. It weighed several ounces. 

It was an amorphous mass, having a very deep green 
colour, so as to appear to the eye almost black. 

The lustre on the fresh fracture was vitreous and splen- 
dent. But when broken in certain directions it presented 
a surface almost dull, and having a wliiti^li aspect ; but 
wlit'fi viewed throu^^h a inieroscope no extraneous luatter 
could ])e observed. The colour and want of lustre was 
probably owing to long exposure t*) the air, which had 
acted through certain natural rents in the mineral. For it 
broke with much more facility, so as to exhibit the dull 
than the splendent surface. 

Hardness 6'5; specific gravity at 60^ from 4' 1493 to 
4* 1795. The mean was 4*1607. 

Its other characters being the same as those of common 
gadolinite need not be described here. Twenty grains, by 
ignition, acquired a brownish colour, and lost 0*198 grains 
of weight, or almost one per cent. This loss was doubtless 
owing to the escape of water. 

During the pounding of the mineral for analysis small 
metallic looking grains were observed, which were carefully 
picked out and submitted to the following examinations. 
They were malleable, infusible Ix lore the blowpipe, not 
acted on by muriatic acid, but dissolving slowly in aqua 
regia. The solution had a deep orange colour, a few 
blackish grains remaining at the bottom. It afforded a 
yellow precipitate with sal ammoniac and salts of potash 
and was obviously platinum. From 120 grs. of the mineral 
2*33 grs. of platinum were picked out. But the quantity 
was found to vary in different pieces. 

We attempted to analyze gadolinite by the processes em- 
ployed by Berzelius. But we found that the peroxide of 
iron, which we had precipitated by benzoate of ammonia, 
contained also glucina, from which we could not separate 
it by means of benzoate of lunmonia however carefully 
added. This led us to a careful investigation of the pro- 
perties of cerium, yttria, and glucina. The facts ascer- 
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tained suggested the following method of aaalyiing 
gadolinite 

A, 25 grs. of the mineral, finely pounded, were boiled in 
a flask with aqua r^a, till the whole was deeompoeed; 
The gelatinous silica remaining, collected on a filter, and 
well washed, weighed, after ignition, 6-22 grs. 

B. The residuiil liquid was evaporated to .dryness, and 
the solid matter remaining, digested for some time in 
distilled water,. A solution of oxalic acid was then added, 
as long as it occasioned a precipitate, and until this precipi- 
tate was of a perfectly white colour. The oxalic acid re- 
tained in solution the iron, glucina, &c., and threw down 
the yttria and cerium in the state of oxalates. The whole 
was thrown upon a filter, and the white insoluble matter 
was well washed. When dry it was a beautiful light, 
snow-white powder, and weighed, ai%er ignition, 12*617 
grs. It had now assumed a light yellow colour, and was a 
mixture of oxide of cerium and yttria. 

Various methods of separating these two substanees firom 
each other were tried, but without success, on account of 
the perfect correspondence of the two in all their properties. 
We were, therefore, obliged to have recourse to the common 
method of putting a quantity of solid sulphate oi potash 
into a neutral solution of the yttria and oxide of cerium, 
which threw down the cpriuni and left the yttria. But as 
the quantities were never absolutely the same in two suc- 
cessive experiments, this method is certainly suspicious. 
By this method the 12*176 grs. were resolved into 

Yttria ll-Oe? 

Peroxide of cerium . . 1*630 — 143 protoxide. 

12-617 

G. The oxalic solution from (B.) was evaporated, to dry- 
ness, and ignited to destroy the oxalic acid. The residue 
was dissolved in muriatic acid, by the assistance of heat, 

witli the exception of a few blackish grains. These were 
at first supposed to be charcoal fruiu the oxalic acid, but 
after being collected and ignited they proved to be plati- 
num, weighing 0'45 grs. 

D. The muriatic acid solution was now evaporated to 
dryness, and to insure perfect neutral i/iition, heated, so 
that a small portion of the iroil became insoluble on its 
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being again digeated in water. Into this muddy liquid a 
quantity of bensole acid was thrown, and well stirred. 
After standing 24 hours the whole iron was found to be 
preeipitRted, while the glucina remained in solution.* The 
benzoate of iion was collected on • filter, washed, dried, 
aad ignited. The peroxide of iron obtained weighed 3'75 
gr8« B d'376 protoxide. On trial it appeared perfectly 
pure. 

B. The residual solution was now mixed with ammonia, 

wliich threw down a white floculent precipitate. It was 
collected on a filter, well washed and dried. After iguition 
it had a dirty brownish white colour, and weighed 3*182 grs. 

It dissolved in acids, ibrming very sweet tasted salts. 
The su 1 1>] HI ric acid solution crystallized, thoii^^^h imperfectly. 
The solution gave the following characters with re»agent8: 

Prussiate of potash ; No precipitate. 

Caustic ammonia : A white precipitate, -not soluble in 
an excess of the ammonia. 

Carbonate of ammonia : White precipitate, soluble in 
an excess of the alkali. 

Ganstie of potash : A white precipitate, soluUe in an 



Oxalic acid : No precipitate. 
Oxalate of ammonia: No precipitate. 

Benzoate of ammonia : No precipitate. 

Tincture of nutgalls: A white precipitate. 
• Gallic acid : No precipitate. 

The white matter obtamed was therefore ghicina. 

The preceding analysis gave the constituents of gadolinite 
as follows 

SUica 6-220 • 24-880 

Yttria U-087 • 44-348 

Protoxide of cerium . . 1-430 - 5-720 

Glncina 3-182 - 12-728 

Protoxide of iron. . . 3*375 - 13*500 
Platinum ..... 0-450 - 1 800 
Moisture 0247 - 1088 

25-991 - 104064 



* It had been ascertained hf nperiaoBnt that benzoate of mnmiia throws down 

glnrmn, %rhich benzoic nrid do<>g not; and that, with oate^ the penUDd* «f IRMI 
may be completely thrown down by bwttoio acid. 
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Suspecting that the iaerease of weight in this analysis, 
which rather exceeds 4 per cent., might have heen owing 
to the yttria not having been eaf&ciently ignited, * it was 
repeated in the following manner : — 

A. 30 gm. of the finely powdered mineral were boiled 
in a flask with nitro-muriatic acid till the whole was deeom- 
posed. The silioa separated in the usual way, and most 
carefully washed with boiling distilled water, we^phed, 
aftw ignition, 7*3 grs. II was beantifiiUy white and 
pnre. 

B. The rcsiducil solution was mixed with sal-ammoniac, 
and evaporated to dryness. When again dissolved only a 
mere trace of platiimm remained. 

C. The solution was now mixed with oxalic acid, and, to 
ensure the precipitation of any manganese that might exist 
in the mineral, the whole was evaporated to dryness. The 
white matter remaining nndissolved on digesting the mass 
in water, after being well washed and igiiited, weighed 16 
grs. It was of a Ught^yellow colour. 

D. It was dissolved in nitric acid. The solution was 
eraporated to dryness, the residue dissolved in a nnall 
quantity of water, and crystals of sulphate of potash were 
idlowed to remain in the solution for a week. The dear 
liquid was then drawn off, and the white matter, after being 
well washed in a saturated auliitiuu of sulphate of potash, 
was dissolved in dilute nitric acid, and precipitated by am- 
monia, and boiled in a ilask, to ensure the complete sepa- 
ration of the sulphuric ac id. The peroxide of cerium, alter 
ignition, weighed 1*400 grs. = 1-3 grs. protoxide. 

E. The sulphate of potash solution from (D) was mixed 
with a solution of carbonate of ammonia in great excess. 
To what remained after the clear liquid had been drawn off 
fresh solutions were added, and this was repeated six times 
before the whole was dissolved. There remained only a 
few flocks, not weighing 0*01 gr. As they became black 
when dried they probably consisted of oxide of manganese, 
but the quantity was too small to pennit the use of re-agents 
to determine its nature. 

* We had found that the oarbooftto of cerium is not decomposed by exposure 
i» B pnttjr strong red heat. 
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The 16 grs. of white matter were therefore eompofled of 

Yttria ..... 13*6 
Peroxide of cerittm . 1 *4 
Manganese . . . trace 

160 

F. Theoxalie solution from (C.) was precipitated by ammo- 
nia, and the preci}jitaic washed to get rid of the oxalic acid. 
It wns then dissolved in muriatic acid. To separate the glu- 
cina from the iron, caustic potash, and then carbonate of am- 
monia were tried ; but neither of fhe^e niethod^ was found to 
answer. Tlie separation was tlierefore accomplished by the 
same process as in the former analysis . There were obtained 
Peroxide of iron . • • 4*53 s 4*077 protoxide 
Gludna 3-47 

This analysis g^ves the composition of gadolinite as 
follows : — 





. 7-300 


- 24*33 




. 13*000 


. 46*33 


Protoxide of cerittm . 


. 1-300 


- 4*93 




. 3-470 


. 11-60 


Protoxide of iron . . 


. 4077 


- 13-59 






trace 






trace 


Moisture 


. 0-296 ■ 


0-98 




30 043 


10017 



This analysis gives ns the constituents of gadolinite as 
follows 

12*16 atoms silica 

8*06 „ yttria 

0*88 „ protoxide of ceriam 

3*91 „ glucina 

3' „ protoxide of iron. 
Were we to suppose the protoxide of iron to be an acci- 
dental ingredient, we might consider gadolinite as com- 
posed of 2 atoms silicate of yttria, 

1 atom silicate of g;lucina and cerium, 
or we might consider it as composed of 

1 atom silicate of cerium, 

4 atoms silicate of ghicina, 

8 silicate of yttria. 
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If the protoxide of iron be an essential constituentt the 
oxide of ceiiuniy glacina» and protoxide of iron must be in 
the state of disilicates. 

II. BXPXRIMBMTS ON TTTRIA. 

The neutral colourless sulphate of yttria was dissolved in 
water, and the solution, when treated by re-agents, exhi^ 
hi ted the following properties : — 

1. Pnissiate of potash: A white chalky precipitate. 

2. Ammojiia : A white preci[)itate, not soluble in excess. 

3. Potash : A white precipitate, not soluble in excess. 

4. Alkaline carbonates : A white precipitate, solable in 
excess. 

• 5. Infusion of nutgalls : 0« 

6. Gallic acid: O. 

7. Tincture of nutgalls : White, merely from the alcohol. 

8. Alcohol: White. . . 

9. Chromate of potash: Yellow. 

10. Bichromate of potash : 0. 

11. Hydriodate of sine : O. 

12. Sulphate of potash: O. 

13. Oxalic acid : A white precipitate. 

14. Oxalate of ammonia : A white precipitate. 

When a solution of muriate of yttria was exposed to the 
fifalvanic action, chlorine was given out at the negative pole, 
and a small quantity of some other gas, (probably hydrocjen) 
at the po«iti\ e |)ole. A quantity of gelatinous matter col- 
lected round the iiegatiTO wire. 

Yttria is not altered by having a current of sulphuretted 
hydrogen passed over it while heated to redness in a green 
glass tube. 

When phosphorus in vapour is passed over yttria heated 
to redness, a vivid ignition takes place, but no combination 
is formed. The weight of the yttria remains unaltered. 

UI. SALTS 07 YTTBIA. 

1. Sulphate* — Sulphuric acid acts with considerable vio- 
lence on anhydrous yttria, and with the evolution of consi- 
derable heat. The solution ciystalliies in doubly oUique 
prisms, and also in acute rhomboids. 
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The taste is sweet and attiiiigent, and the crystals are 
insoluble in alcoliol. 

100 parts of water, at the temperature of 66° dissolve 
very nearly 7*19 grs. of the crystallized salt.* The sp. gr. 
of the salt is 2*565. It reddens vegetable blues. It may 
be exposed to a gentle heat without deeompoeitioii« but is 
partly decomposed at a higher temperature. 

12*8 gra. of the crystals lost, when dried at the highest 
temperature of the iand-bath» 3*00 gn. The crystals had 
not lost their shape, but had become opaque, and of a pearl 
white colour. They were dissolved in water, and mixed 
with a solution of muiiate of barytes. The sulphate of 
barytes weighed, after being well washed and ignited, 13*6 
grs. = 4'86^ grs. of acid. This gives the composition of 

the salt, Yttria 5* 1 1 1 or 5*45 

Sulphuric acid . . 4*689 „ 5* 
Water 3-000 „ 3* 19 

12-8U0 

This analysis was repeated with the following result : — 
18*62 grs. of the crystals lost, by exposure to a gentle 
heat, 33*2 grs. The beautiful pearl white rcisiduum dis- 
solved completely in water. The add was precipitated by 
nitrate of lead, giving 27*30 grs. of ignited sulphate of 
lead s 7*18 grs, of sulphuric acid. Tlie residual liquid 
was fireed from excess of lead by sulphuric acid, and the 
yttria precipitated by ammonia. It weighed, after ignitioB. 
8*0 grains. This aiulysis gives, 

Yttria . . . 8 00 or 5*59 
Ac id . . . 7*18 „ 5* 
Water. . . 3.32 „ 2*31 

18 50 

A third l e petition of the analysis was made as follows : — 
30 grs. of the crystals, purified by washing in alcohol, to 
free them as much possible from hygrametic moisture, were 
heated on the sand-bath for 12 hours, and then gently 
ignited. The loss of weight was 6*7 grs. The residual salt 
dissolved completely in water. The yttria was precipitated 

* An excess of the salt was shaken on the sand-batb occasionally for three dsyi, 
306 gn. of thif Mliitiim left, when eTsponted, at grs. of the crystaUued salt. 
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by oxalate of ammonia. The oxalate collected on a filter, 
well washed and ignited, left 12-257 grs. of yttria. The 
residual liquid, after being mixed with a little nitric acid, 
WM jirecipitated by chloride of barium* The aulphate 
of barytes obtained, weighed, after ignition»d2gr9. 11*03 
grs. of salphuiic acid. This analysis gives, 

Yttria .... 12-^7 or 5*64 
Sulphuric acid . . 11 "030 „ 5* 
Water .... 6-700 „ 3 04 

29*987 

These tliree analyses, coirespondin^ so closely in the 
proportion of acid to base, leave iitile doubt that the atomic 
weight of the base in this salt is as high 5*5. If the 
yttria employed by Berzelius contained gluciiia, it will 
account for his finding it less. Probably the true conipo- 

sition is» Yttria 5*5 

Sulphuric acid . . 5* 
Water 2*25 

12-75 

ToTerifythis, solutions of 12*75 sulphate of ytfria, 8*876 
oxalate of ammonia were mixed, The i^idual liquid was 
neither altered by sulphate of yttria nor oxalate of ammonia. 

But when the restdual liquid was evaporated nearly to dry- 
ness, it was lb unci to give traces of yttria by prussiate of 
potash. It was mixed with caustic ammonia, wJiicii tiirew 
down a small quantity of yttria, wei<orhing 0-32 grs. The 
oxalate collected on a filter and washed, left, when ignited, 
5-1 grs. of yttria. 8-875 grs. of oxalate of ammonia, there- 
fore, do not decompose completely 12" 76 grs. of sulphate of 
yttria. Probably because the oxalate was not quite diy* 
Solutions of 12-75 grains sulphate of yttria, 
20*75 nitrate of lead, 

were mixed. The supernatant liquid was neither affected 
bj sulphate of soda nor nitrate of lead. For greater cer- 
tainty, it was divided into two portions : into the one waa 
poured nitrate of lead, and into the other sulphate of soda. 
After standing 24 hours, a mere trace of opacity was per- 
ceptible at the bottom of the vebaeJ, to which the nitrate 
of lead had been added. 
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No hlsulphate of yttrui could be formed. When we eva- 
porate a solution, containing even a considerable excess of 
acid, common sulphate of yttria is obtained. 

2. Acetate of yttria. — ^This salt crystallizes in beautiful 
rhombs. It has a sweet taste and is not altered by expo- 
sure to the ur. 

10*58 grains of the crystals heated on the sand-bath, fell 
to a white powder and lost 2*14 grains. After ignition, 
the yttria remaining weighed 3*92 grains. Hence, its con- 
stituents are, 

Yttria . . . 3-92 or 5 5 
Acetic acid. . 4 52 „ 6 341 
Water ... 2- 14 „ 3-000 



10-68 

In a second analysis, 9'2 grains lost on the sand-bath 
2*05 grs., and after ignition there remained 3*35 grs. of 
yttria. Hence, it was composed of> 

Yttria .... 3-38 or 5*5 
Acetic acid . . 3-80 „ 6*238 
Water .... 2 06 „ 3-365 



9-2 

These analyses shew that the salt is composed of 
I atom yttria • . . . 5*5 
1 atom acetic acid . . • 6*25 
3 atoms water .... 3*375 

3. Oxalate of yttria. — Oxalic acid seems to combine in 
yarious proportions with yttria. The oxalates, however, 
hare all the same beautiful snow-white colour. They 
appear to be quite insoluble in water ; but after being once 
or twice washed on a filter, the liquid begins to pass 
through muddy. 

1st. 11*38 grs. of anhydrous sulphate of yttria gave by 
oxalate of ammonia, 12*9 grs. of oxalate of yttria, whichj 
when ignited, left 5*97 grs. of yttria. 

2fwf. 10 grs. of yttria dissolved in muriatic acid gave 22*4 
grs. of oxalate of yttria. 

3d, 30' 04 grs. of oxalate of yttria, dried as well as pos- 
sible, left, after ignition, 12*422 grs. of yttria. 
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These experiments seem to prove that the neutral oxalate 
is a compound of, 

1 atom yttria . . 5*5 

1 atom oxalic acid . 4*5 

2 atoms water . . . 2*26 

12-25 

Sesqui-oxakUe of yttria.—'Whenj instead of precipitating 
the sulphate of jttria by the oxalate of ammonia, we reverae 
the process, the precipitate is a sesqui-ozalate, as the foUoi^- 
ing experiments shew : — 

iMt, 8*875 grs. of oxalate of ammonia were dissolred in 
water, and a solution of sulphate of yttria was added as 
long as it occasioned a precipitate. The precipitate bein^ 
collected on a filter, and well washed and dried, weighed 
9*43 grs. and alter ignition 4'008grs. of yttria remained. 

2nd. The same experiment being repeated, gave 9*9 grs. 
of oxalate, leaving, after ignition, 4*092 grs. of yttria. 

Now, since 8*875 grs. of oxalate of ammonia contain 4*5 
grs. of oxalic acid, we have from 

1st, experiment : 2nd experiment : 

Yttria . 4*008 or 6*6 - 4 0d2 or 5*5 
Acid . 4*5 „ 6- - 4*6 „ e* 

This is nearly 1| atom acid to 1 atom hase. 

Dinoxaiaie of y^iHa.— When jttria is precipitated from 
a solution eontetning an excess of acid, hj oxalic acid, we 
sometimes obtain the neutral oxalate, but occasionally 
another coaipouud, which, however, has exactly the same 
appearance. 

12*55 ras. of this, i>ii ignition, left 9 45 grs. of yttria. 
Hence, it seems to have been composed of, 

2 atoms yttria . . 1*1 
1 atom acid ... 4*6 

Water 0*28 

Doubtless hygrometrical. 
4. NUraie of y^lria.— When nitric acid is poured upon 
yttria, no imme^te action takes place ; but, if the miztnie 
he gently heated the yttria dissolves at once, witii the 
evolution of nitrous gas. When eyaporated the salt cry- 
stallizes ilk prisms. When gently heated it melts into a 
beautiful transparent glass, and is completely decomposed 
by a very slight heat. It is very deliquescent. 
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An analysis of the crystals offered very HBMitisfactory 
results, from the impossibility of rlryino' them. 10 grs. 
lost, when ignited, 6*56 grs. 5 5 grs. of yttria were dis- 
solyed in pure nitric acid, and heated until the whole fused 
into a transparent glass. The weight had increased to 12'4 
grs. It was again heated till the glass hegau to get opaque, 
it now weighed 11'72 grs. Bat a considerable portion of 
it was insolnble in water, eyidentlj shewing that some of 
the aoid had been driven off. If the salt was neutral, (as 
most hare been the case,) the first experiment leads to the 
conclusion that its constituents are, 

Yttria . . . 5*5 or 1 atom. 

Nitric acid . 6*5 ,, 1 atom. 

Water . . • 2-25,, 2 atoms. 

14-26 

6. Muriate of yttria. — Muriatic acid dissolves yttria very 
readily. The solution, when carefully evaporated, crystal- 
lizes in large right prisms, with two opposite angles, trun- 
cated so as to constitute six-sided prisms. The taste is 
sweet and astringent. The crystals are very deliquescent. 
When heated the salt unde^oes the watery fosion, and is 
decomposed at a red heat. 

Its analysiii did not afford yery satis&ctory results, as, 
from its easy decomposition and n^pid deliquescence, it is 
exceedingly difficult to firee the crystals from the mother 
liquor. 

10 grs. of the crystals lost, when dried on the sand-bath, 
2'37gr8. The residue did not dissolve completely in water, 
indicatinsT that some of the acid iiad been driven off. The 
yttria, precipitated by ammonia, wci^^bed 4'08 grs., and the 
residual solution, after being neutralized by nitric acid, 
gave 11-59 grs. of fused chloride of silver = 2*93 grs. of 
muriatic acid. This g^ves the constitution of the salt, 

Yttria . . . 4 08 or 6-6 
Muriatic acid ^ 2*93 „ d-94 
Water . . . 2-37 „ 8-1 
In another analysis, 15*65 grs. of the crystals dissolved 
in water, gave 19*881 grs. of chloride of silver, « 5*04 
grs. add; and by ammonia, 5*21 grs. of yttria. This 
gives us : — 
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Yttria . . . 6-21 or 6*5 

Muriatic acid . 5 04 „ 5-37 
Water . . . 5-40 „ 5-5 
The mean of these two analyses gives us the following 
eonstilacaUs ^ 

Ytfria .... 6'5 
Murittti^.acid . 4*65 
Water. ... 4*3 

This, though not qnite accnrate, comes near enough to 
shew that the salt contains an atom of acid, united to an 
atom of base. If it be a chloride, as is probable, then its 
constituents are, 

1 atom yttrium • . . 4*5 
1 atom chlorine * . . 4 5 
6 atoms water . . . 5*625 

6. Carbonate of yUna.—YUrUk hsus (sonsiderable affinity 
for carbonic acid, CTcn when precipitated by caustic am- 
monia. For, when dried in the open air it is partially 

converted into a carbonate. Carbonate of yttria is a white 
tasteless powder, insoluble in water, but soluble in the 
alkaline carbonates. When a solution of yttria, in an 
alkaline carbonate, is heated, the yttria is precipitated in 
the state of a carbonate, bat is again dissolved when the 
solution cools. 

6*2 grs. of this carbonate lost, by a red heat, 2*53 grs. 
Hence, its constituents were, 

Yttria . . . 3*67 or 6*5 
Carbonic acid . 1*83 „ 2*75 
Water . . . 0-70 „ 1*4)5 

/ 6*20 

Through a quantity of freshly precipitated carbonate of 
yttria, suspended in water, a current of carbonic acid eras 
was passed for a considerable time, without any alteration. 
Hence, we have no evidence of the existence of a bicarbo- 
nate of yttria. 

7. Tartrate of yttria. — A beautiful light white powder, 
obtained by precipitating sulphate of yttria by tartrate of 
potash. 5*2 grs. of it lost, by ignition, 3*26 grs. This 
would indicate for its eompoeition : 
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Yttria . . . 1'94 or 6-5 
Tartaric aeid . 2-96 „ 8*25 

Water. . . 0-36 „ 1*02 
8. Phosphate of yttria.— V\io^)\iot\c acid doe« not dis- 
solve yttria, but the phosphate may he obtained by precipi- 
tating]^ sulphate of yttria by phosphate of soda. The salt 
talis in gelatinous flakes, having, when on the filter, much 
the appearance of hydrate of alumina. After iernition it 
still retains its opalescent appearance, but becomes more 
compact, and of a Titreous lustre, though the particles are 
not agglutinated. 

9-8 grs. of anhydrous sulphate of yttria gave 9-72 grs. of 
hydrous phosphate, reduced by a red heat to 7*92 grs. 
Now, as 9*8 grs of sulphate contain 6- 133 grs. of yttria, we 
' have the constituents, 

Yttria 5-133 or 8-25 - IJ atoms. 

Phosphoric acid. . 2-786 „ 4 477 - 1 „ 
Water 1800 „ 2 8 - 21 „ 

9-7 1<) 

It is, therefore, a dise>qui|)li()sphatej apparently similar 
to the native disesquiphosphate. 

IV. OF CESIUM. 

Cerium, as is well known, forms . two oxides. We did 
not succeed in our attempts to ohtain the protoxide in a 
separate state, hut the salts containing it are readily form^. 
The peroxide has a yellow or brown colour, according to 
the mode in which it is ohtained. Both oxides form salts 
with acids. The salts containing the protoxide have an 
amythystine colour, and are quite permanent. Those con- 
taining the peroxide are yellow, or orange, and easily 
decomposed. The sp. gr. of the peroxide of ceriiiui is 5-33. 

The protoxide of cerium, when in the state of sulphate, 
may be distinguished by the following characters : 

Pnissiate of potash : A white chalky precipitate. 

Ammonia : A white gelatinous precipitate, not soluble 
in an excess of ammonia. 

Potash : A white precipitate, insoluble in an excess. 

Alkaline carbonates : A white precipitate, soluble in an 
excess, but precipitated again when boiled. 
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Infbnon of nutgaUs : O. 
Gallic acid: • . . O. 

Tincture of nutgalls : White, merely from the alcohol. 
Chromate of potaflh: A yellow precipitate. 
Bichromate of potash: O. 
Hydriodate of zinc : O. 

Sulphate of potash : No immediate action. 

Aft< r some time a copious white powder falls. 
, Oxalate of ammonia ; A white powder. 

Oxalic acid : A white curdy precipitate 

Phosphate of soda: A white precipitate. 
Tartrate of potash : A white precipitate. 

^ SALTS OF CERIUM. 

1. StilphtUed protoxide. — ^This salt may be obtained by 
dissolving peroxide of cerium in sulphuric acid, and adding 
a little moriatic acid. Chlorine ia given off, and a colonr- 
leaa solution obtained, which when su^ciently concentrated 
yields prismatic crystak of an amythystine colonr. When 
alcohol is added to the concentrated solution, the salt fiills 
in fine silvery needles: its taste is agreeably sweet and 
astringent. Its specific gravity is about 2*5 : 100 parts of 
water at the temperature of 60°, dissolve 6*47 of the 
crystallized salt. When heated, it becomes white and 
opai^ue, l)ut cannot be rendered anhydrous without losing 
a little of its acid. After haying been once or twice cry- 
stallized it is quite ueutral. 

The analysis of this salt was attended with unexpected 
difi&culty. It was not till after a considerable waste of time 
and matter, that the varying results were found to arise 
from the formation of various double salts. When the acid 
was thrown down by barytes, the sulphate obtained after 
the most careful washing, contained abundant traces of 
cerium. When ammonia was employed to throw down 
the oxide, a subsalt fell, and the acid being driven off 
from this salt hy a red heat^ gave an apparent loss, and 
rendered the results quite unintelligible. 

I. 12-76 grains of the crystallized salt lost by a gentle 
ignition 1*6 grain ; the residuum dissolved completely in 
water; the cerium was thrown down by oxalate of ammonia. 
The oxalate was collected on a filter, well washed with 
boiling distilled water, dried and ignited : 6*58 grains of 
peroxide of cerium were obtained. From the residual soIh- 

VOL. I. 2 E 
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tion mixed inth nitric acid, the sulphuric acid was thrown 
down by means of chloride of barium. The well washed 
sulphate weighed after ignition 13-96 grs.a4'6 gn. sul- 
phuric acid. Tbis analysis gives us. 

Peroxide of cerium . . . 6*58 or 7*16 

Sulphuric acid 4*60 „ 5* 

Water 1*90 

13*06 

Increase of weierht by peroxidizing the cerium 0*33 gr. 

II. 20 grs. oi' the salt in small silvery needles when ex- 
posed to a low red heat lost 4*67 grs. The remainder dis- 
solved completely in water. Tlie solution was mixed witli 
nitric acid, and after a sufficient quantity of muriate of 
barytes had been added, the whole was boiled in a flask, 
the sulphate collected, well washed and dried weighed 
20*05 grs., reduced by ignition to 16'd67 grs.as6*54 grs. of 
aulphurie add. 

Oilier 20 grs. of the salt treated In the same way, but 
anjbetitating muriatic fov nitric add g»re 16*66 grs. ct 
•ulphate of barytes«B6*51 grs. Bulphurie add ; the mean of 
these two trials gives us 6*52 grs. of sulphuric add from 
20 grs. of the salt. 

20 grs. of the same needles gave by oxalate of ammonia 
19 grs. of hydrous oxalate, leaving after ignition in a close 
crucible a yellow powder, weighing 9*27 grs. When the 
ignition was repeated in an open cruciljle, the weight was 
not altered, but the colour became red. This analysis 
gives us 

Peroxide of cerium . , . 9*27 or 7*10 

Sulphuric add 6*62 5* 

Water * . . 4*67 „ 3-6 

20*46 

Here the increase of wdght horn Hie ptrozidisement of 
the cerium is 0*46 gr. 

IIL 19 grs. of the same crystals lost by gentle ignition 
4*20 grs. The residuum was introduced into a flask and 
boiled with a solution of carbonate of ammonia, Jind filtered 
while boiling hot. The carbonate of cerium after careful 
washing weighed when dry 10*7 grs. Being exposed to a 
strong red heat, left &69 grs. of peroxide of cerium. 
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The residual eolutioo was mixed with nitric acid in excess 
and precipitated by chloride of barium. The sulphate of 
barytes collected on a filter, weU washed, dried and ignited 
weighed 18'd3 gn,m^'4Sl gn. of aulphttric acid. This 

Peroxide of cserium . . . 8-893 or 6*92 
Sulphuric add . . • • 6*420 5* 
Water 4*2 „ 3'26 

19*513 

Increase of weight by the peroxidi^eiaeat of the ceriunv 
0-513 prrs. 

These analyses give as the atomic weight of the peroxide 
of cerium, 1st. • • 7* 15 

2jm?. . . 7-10 
3^. • . 6-92 
Mean . 705 
This mean oomes so near 7 as to leave little doubt that 
it ia the true number. The increase of weight, of the oxide 
in each analysis comes yery near half an atom of oxyguu 
The reason why it is not exactly so, b that we were unable 
to render the salt perfectly anhydrous, without decomposi- 
tion. It is pretty evident then that the atomic weight of 
protoxide of cerium is 6*5, and that the true composition of 
^eiiuni is doubtless, 

1 atom protoxide . . . 6*5 
1 atom sulphuric acid . 5* 
3 atoms water .... 3-375 

14-875 

2. Sulphated Peroxide of Cerium, — This salt may be 
obtained by dissolving peroxide of cerium in dilute sulphuric 
acid by a gentle heat. The solution takes place slowly. 
The orange coloured solution thus formed, when cautioudlj 
evaporated, yields beautiful silky needles of a lemon-yellow 
colour. When alcohol is added to the concentrated solu- 
tion the salt ftlls down exactly like a piece of soft yellow 
resin, very adhesive, not exactly deliquescent, but becoming 
softer when exposed to the air. 

The crystals are quite permanent in the air. When dis- 
solved in a sfnall quantity of water the^ are decomposed 

2b2 
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into a solution of sulphated protoxide, and a yellow insolu hie. 
subsalt, which precipitates. The sulphated peroxide of 
ceriom reddens yegetable blues. When heated it melts 
into an orange coloured liquid, which becomes yellow when 
all the water is driven off. A red heat decomposes the sail 
altogether. 

20 grs. of this salt were digested in a flask with a large 
quantity of distilled water. The solution was perfecUy 
colourless, hut a yellow powder remained at the bottom. 
It was colleeted on a filter, well washed with boiling dis^ 
tilled water, and dried. It weighed 2*7 grs., but after expo- 
sure to the highest temperature of the sand-bath, it was 
reduced to 2*362. By analysis it was found a disulphated 
peroxide of cerium composed of . 

Peroxide of cerium . • 1*742 
Sulphuric acid .... 0*621 

2-363 

The residual colourless solution was reduced by evapora- 
tion to a conyenient bulk, and boiled in a flask with a solu- 
tion of carbonate of ammonia. The predpitated carbonate 
of oerinm, alter being well washed and dried, weighed 8'9 
fgn.^ and after ^nition the weight was 5*33 grs. 

The remdual solution, after being mixed with nitric add 
in excess, was precipitated by chloride of barium. The 
sulphate of barytes, after washing and ignition, weighed 
19*95 grs. = 6*87 grs. of sulphuric acid. This auaiysis 
gives us, 

Peroxide of cerium . . 6*33 or 7*072 - 1 atom. 
Sulphuric acid . . • 6*87 „ 7*491 - IJ atoms 
Disulph. peroxide . • 2*362,, 
Water ...... 5-438,, 5*438 - 5 atmns. 



20* 

Thus, it appears that the salt was a sesquisulphated 
peroxide of cerium containing 5 atoms of water. 

3. Distt^haied protoxide rf CMna.— A white insoluble 
powder obtained when the sulphate of cerium is thrown 
down by ammonia. It is composed of, * 

Protoxide of cerium . . 13* or 2 atoms. 
Sulphur.ic acid .... 5*' 1 atom. 
Water ....... 2* 1 ,, 2 atoms. 
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4. Disulphafed peroxide o f Cerium. — A sulphur yellow, in- 
soluble powder, obtained by dissolving sesquisulphated per- 
oxide of cerium in water. When heated it becomes white, 
and reddish by a gentle ignition. Before ignition it dis- 
solves easily in acids, but after being Ideated to redness it 
is not acted oh by nitric, muriatic, or nitro-mnriatie acids« 

2*18 grs. of the yeUow salt were dissolyed in a flask with 
nmiriatic acid. Carbonate of ammonia was then added, and 
the'miztore boiled. The precipitated carbonate collected 
and well washed, left, after ignition, 1*28 grs. of peroxide 
of cerium. 

The residual solution mixed with nitric acid gave 1'305 
grs. of sulphate of barytes = 0*45 sulphuric acid. This 
analysis gives us, 

Peroxide of cerium. . • . 1'28 or 14*4 

Sulphuric acid 0 45 „ 5* 

Water 0-46 

4 

2-18 

As nearly 2 atoms of oxide as could be expected from an 
analysis on so small a scale. 

6. Potash-sulphate of Cerium, — granular white powder, 
scarcely soluble in. water, but easily so when a little acid 
is added. 

18*9 grs. of the salt, preyionsly gently ignited, were 
dissolved in a flask in dilute muriatic acid. Carbonate of 

ammonia was then added; the mixture was boiled, and 

filtered while boiling hot. The carbonate of cerium, after 
being well washed, weighed 9*5 grs. reduced by a strong 
ignition to 6 00 grs. peroxide = 5 57 grs. protoxide. 

From tlie residual solution, mixed previously with nitric 
acid, the sulphuric acid was tlirown down by barytes. The 
ignited sulphate weighed 23*467 grs. s 8*23 grs. sulphuric 
acid. 

The residual solution, the excess of barytes having been 
removed by sulphuric acid, was evaporated to dryness and 
ignited, mixed with carbonate of ammonia and sgain 
ignited. The sulphate of potash remaining, weighed 9*63 
grs. =s 5*20 grs. of potash. This analysis gives. 

Protoxide of cerium . . 6*67 or 6*5 • 1 atom. 

Potash 5*20 „ 6 06 - 1 atom. 

Sulphuric acid .... 8*23 „ 9*6 - 2 atoms. 
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A little salphuric acid may hare been driven oft* by the 
previous ignition. The result is, however, saffieiently near 
to prove the composition of the salt to be, 

1 atom BulphAte of cerium • • 11*5 
1 potash • • 11^ 

22-6 

yellow powder, beooniing white when washed or heated. 

4*8 grains lost by gentle ignition 0*5 grs. The resi^ae 
was dissolved in muriatic acid, and the oxide of cerium was 

thrown down by ammoniii. The remaining liquor evapo- 
rated to drjmess, left 1-8 grs. of sii]}»liate of potash. 

it is clear from this that the salt is a compound of, 
1 atom sesquisulphated peroxide of cerium, 
1 atom sulphate of potash. 

7. Oxalate of Cerium. — ^This salt may be obtained by 
adding either oxalic acid or oxalate of ammonia to a solu- 
tion of siilpliate of cerium. When oxalic acid is used the 
S«lt falls down like a piece of curd, perfectly white, and it 
may be token out of tiie vessel in a lump on the end of a 
glass rod. It is very adhesive and plastic, exactly like so 
mneh soft re^. Whether allowed to remain in the solu- 
tion or dried, it rapidly loses thb property, and ihlls to a 
white powder. When heated it bams and leaves pure per- 
oxide of cerium. 

After having been dried in tlie highest temperature it 
could bear without charring, 28' 16 grs. left, on ignition, 
17'9 gr<^. of peroxide = 16*62 protoxide. Supposing tbe 
salt to have been perfectly anhydrous, we have its com- 
position, 

Protoxide of cerium . . 16-62 or 6*492 - 1 atom. 
Oxalic acid 11-63 „ 4*5 - 1 „ 



28-16 

6. SetqmHMBoMed fowMe of Orttcm.— This salt may be 
obtained from the solution of ihe peroxide, exactly in the 
same manner as the last salt. The adhesive matter obtoined 
is reddish-yellow, instead of white, but it fklls into a white 
powder when dned. 

20*6 grs. digested in ci^ustic potash for 12 hours left 10 
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grs. of peroxide of cerium. The weight was not altered by 
nitric acid. Tiie residual liquid containing the oxalic acid 
was accidentally lost; but, from the preceding experiment, 
we may deduce the composition of the salt as follows : — 

Perotidc of oerium • • . 10* or 7* - 1 atom. 

Oxalic add • » « « . 9*57 „ 6*75- 1| atoms. 

Water 103,, 0*75 - i atom. 

20-6 

9. DUesqui-phosphateof Cenum — 8*3grs. peroxide = 1'7 
grs. protoxide pf cerium were digested in muriatic acidf 
and tiie solation evaporated to dvyness. The white matter 
remaining after being again dissolyed in water was precipi- 
tated by phosphate of soda. The white precipitate collected 
on a filter, well washed and dried, weighed 12*2 grs., reduced 
by ignition to 1 1 -09 grs. Its colour had now become greenish- 
yellow. It w^s hard, compact, and semivitreons, but with- 
out the least appearance of having Ijeen fused. 

It is obvious tluiL the constituents of this salt are. 
Protoxide of cerium . . 7 70 or 1022 - 1 J atoms, 
^ Phosphoric acid . . . 3*39 „ 4*5 - 1 atom. 

1109 

10. Difiesqtti-photphated peroxide of Cerium. — 10 grs. of 
peroxide of cerium were dis5K)lyed in nitric acid, and gently 
evaporated to dryness. The red mass obtained was dis- 
solved in water, and precipitated by phosphate of soda. The ' 
preeq^tato, which was slightly y^ow» was collected on a 
filter, well washed and dried. It weighed 16*^ grs. 
reduced by ignition to 14*23 grs. It had exactly the colour, 
lostre, and appearance of the preceding salt. 

Its constitttcfnts were 

Peroxide of cerium . . . 10* or 10*63 
Phosphoric acid ... 4*28 „ 4*6 

This is obviously 1| atoms of peroxide of cerium, and 
1 atom phosphoric acid. Thus, in its constitution, it agrees 
with the former salt. The only difference between them 
being the different states of oxidizement of the cerium. 

The preceding experiments were made with a view of 
determining the atomic weights of yttria and cerium with 
more accuracy than could be done formerly, when the 
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experiments ere made upon only a few grains of each. 
The specimen of gadolinite employed weighed several 
ounces, and enabled us to procure such quantites, both of 
yttria and oxide of cerium, that we were enabled to repeat' 
our experiments till we satisfied ourselves of their near 
approaebi to accuracy. The preceding account contains the 
most material facts which we ascertained. • The experiments 
themselTes occupied seyeral months, and would have occu- 
pied a great deal of room had we thought it requisite to 
detail them at full length. 



Abticlb III. 

Examination of Lymph^ Bloody and Chyle. By John Muller, 
M.D. Professor of Physiology in the University of JBomn* 
( Poggend4jrff'» Amuden^ Band xxv. 613.) 

In the winter of 1831-32, a favourable opportunity occurred 
at Bonn lor examining human lymph. Proietisor Wutzer 
had a yonncr inan under his care with a wound of some 
standing on the upper part of the foot. When pressure was 
m%de on the back of the great toe, in the direction of the 
wound, a clear liquid spouted out, which was lymph. In 
the course of 10 minutes it deposited a cobweblike coagulnm 
of fibrine. According to Reuss, Emmert, Sbmmering, and 
other late observers, the lymph contains no globules. 
Hewson, however, in the lymph from the thymus gland of 
the calf, discovered numerous white ^globules, and in the 
reddish lymph of the spleen, fed globules. Dr. Nasse and 
Hm MiiUer, by means of the microscope, appear to have 
established the samefiust in reference to human lymph. In 
dear, transparent lymph, they observed a number of colour^ 
less globules, which seem smaller and less abundant than 
the globules of human blood. Part of these globules is 
included in the coagulum, but the greatest portion remains 
suspended in the serum of the lymph. It is to be remarked 
that the coagulum is not formed by the accumulation of the 
globules, but it may be easily perceived that a substance 
previously in solution ( (lairulates, and takes up part of the 
globules. These globules may be more distinctly seen in 
the coagulum, when a small portion of the lymph is placed 
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m a Thatch gUuKi, and allowed to stand. The glass magnifies 
the globules, and pennits their pfesence to be demonstrated. 
The snbstanoe which unites the globules may be observed 
on the edge of the coagnlum to be homogeneous, slightly 
translucent, and does not appear to consist of globules, but, 
if globules are contained in it, they must be greatly inferior 
in size to those of the lymph. These observations shew 
tluit although Lhu lymph contains globules suspended in it, 
yet the fibrine is held in solution. 

It is more easy to ohliiin lymph from the inferior animals 
for the purposes of cxjk i inient than it is to procure human 
lymph. Pure lyin])li c an he rolleoted in considerable quan- 
tity from a large frog, by se])arating the skin from the 
muscles, with the precaution of avoiding to iigure the 
blood vesseU. A liquid flows out which deposits a ooagulnm 
when placed at rest for a few minutes. In 81 parts of the 
lymph of the frog is contained 1 part of dry fibrine. Coa- 
gulation is prevented by allowing the frog to fast for a long 
time before collecting the lymph. F^h lymph from the 
frog contains globules, thinly scattered through it. These 
are round and smaller than the elliptical globules in the 
blood of the frog. 

According to the experiments of MUller, by the addition 
of a concentrated solution of caustic potash, albumen is 
separated not only from the lymph of the frog but also 
from the chyle oi mammalia, and from small quantities of 
the serum of the blood. Lymph is generally colourless. 
Hewson, Tiedeniann, and Gmelin, have remarked that it is 
often reddish in the lymph vessels of the spleen, which 
Rudolphi considered accidental. Hewson attributed this 
colouring to the presence of the red globules of the blood, 
an opinion which must be received cautiously, because, 
under the microscope, the globules of the blood do not 
at once appear red. 

Little is known with regard to the mode in which the • 
lymph is carried into the circulation, for no contraction has 
hitherto been detected in the lymphatic ducts. Miiller, 
however, has observed in the frog a double contractile 
oi^an, lying on each side behind the hip joint, on the.side 
of the rectum, in the ischiatic region, which a]){)('arsto have 
great iiitiueuce ou the propulsion of the lymph. The 
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rythinus of the contraction of thid organ is peculiar, being 
neither synchioiioas with the heart nor respiration, nor with 
each other, and can be readily peKeived when viewed pos- 
teriorly through the skin, and very distinctly when the akin 
bremoyed. Under this oigan lie a large Tein andartery, 
whose eiiciilatioB» howeTcr, has no inflnenee upon the 
oigan. The organ itself is oblong, and contains a dear 
colourless liquid, which flows out when an incision is made; 
and if we inflate it downwards, not only are the yessels of 
the thigh and leg filled, but likewise some of those of the 
trunk. When inflation is made upwards a lymphatic duct 
leading to the back is tilled. It may be remarked, that by 
iniiatiug the organ, the wliole veiuous system, as well as 
the lymph vessels, are filled with air, which would go to 
demonstrate the existence of an intimate connexion between 
these two sets of vessels. The same lymphatic apparatus 
was detected in the toad, similarly situated as in the frog, 
and in the salamander and green lizard, on the side at the 
root of the tail, close behind the extremity of the rectum. 
Dr. Marshall Uali has described a peculiar structure situ* 
ated near the tail of the eel, which serres as an auxiliary to 
the heart, and performs a regular diastole and systole, 
quite distinct from that organ. Muller, aware of this dis- 
covery, examined the eel, and found, at the point of the 
tail, a pulsating organ containiii<i a transparent reddish 
liquid, which was carried forward iiUo a canal lying on the 
inferior side of the tail. On injecting the organ a number 
of l;u"ge vessels were tilled with the mercury on the same 
side on which the incision for introdncinia: the injecting 
liquid was made. The soft fins were likewise reached by 
the mercury, and their rays presented the appearance of 
parallel canals. A principal canal 1) line in diameter, cor- 
responding with one on the upper side, lies on each side of 
the inferior surface, at the insertion of the fins, and between, 
them are numerous small longitudinal vessels and trai^verse 
branches. Each of the vess^s connected with these organs 
must be injected from their own side, either through the 
organs or by the longitudinal canals. 

About the end of the gut the lateral canals on the under 
side appear to communicate on both sides with each other* 
The organ itself is obviously double, for pulsation is observed 
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<m one ude whUe it has eeaied oa the otiMr* in conaeqwaee 

of an ineision. 

Future experiments must determine whether or not the 
use of this organ is to propel the lymph of the tail into the 
extremity of the cuudal vein.* 

ON TUE GLOBULES OF THE BLOOD. 

TIk* form of the globules of the hlood has Viecn differently 
stated by almost every observer. Midler, in employing an 
excel Ipnt microscope for the purpose of examination, found 
that they must not be viewed through the medium of water, 
because that liquid instantly alters their form, and converts 
elliptical globiUes into round ones. The best liquid to 
employ is serum, or the globules may be diluted with water 
holding in solution conmion salt, or sugar, which does not 
affect their shape. MiiUer attrihutea the yarious results of 
different ohserrers to their diluting the blood with water, 
and to the employment of bad instruments. In man» the 
globules were found to be generally equal, with occasional 
larger ones. The globules of the frog were also equal, 
but mixed with some of a smaller size. In the embryo 
of the coney they are destitute of uniformity, but as the 
animal advances they become more equal. In the larva of, 
the frog they appeared somewhat smaller and paler than in 
the mature state of the animal. The form of the globules 
varies in different animals, from circular to elliptical, but 
they are alwavs flat. In men and mammalia they are 
circular; elliptical in birds, (domestic fowl and pigeon,) 
amphibious animals, (frog and lizards,) and fish, where they 
also approach a round form, especially in the carp. Miiller 
has satisfied himself that the globules are flat^ by a careful 
examination of the blood, not only of those animals men* 
tipned, but also of the calf, cat, dog, and rabbit. The long 

* In addition to the two posterior lymphatic hearts of amphibia, Miiller ha» 
lately discovered two anterior analog-ons organs, and has dpsrrlbed them in the 
Phil. Trans, for 1833, part i. 92. They lie on each side, upon tlie great transverse 
ptooflMof the third vertebra, and vre easily detected when the scapula is cu-efiiUy 
nieed eiid pertly cut away. They are of a nrand ihifw, and pointed aotarieily 
whem Ihey are connected with the jugular vein on their respective sides. If theaa 
or^ns be incised and inflated, lympfiutir «!paces in the axilla becomo filled with 
air, and when injected upwards with mercury, the jog^ar rein as £u as the supe- 
rior vena cava, is 6Ued. — Edit. 
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diameter of the globules m men is four or five times greater 
than the broad diameter, and in the frog eight or ten times 
more extensive. Of the animals examined by Miiller, they 
are smallest in men and mammalia, (among the latter the 
goat possesses the most minute globules, according to 
Prevost and Dumas, a iiust which is oonfinned by Miiller,) 
a little smaller in the calf, largest in the naked amphibia, 
and inferior in siie in birds, fidi, and scalj amphibia. In 
man their broad diameter was found to- be 0*000246 — 
0*000373 English inch. The globules of the blood in birds 
are half as large as those of the frog, and of the latter 
animal the globules are many times larger than in man. 

in the centre of the globules a spot may be detected, 
round or elliptical, according to their form, which by 
reflected light appears clear, and by transmitted light, 
dark. Dr. Young considered this a cavity. When the 
globules are held obll([uely, so that part of one side is seen 
and part of the upper edge, a dark semi-circle is formed by 
the upper edge, the interior surface of which is convex and 
the other concnve. According to Miiller the globules of 
the blood in the frog and lizard contain a nucleus, which 
differs in chemical composition firom the external substance 
-surrounding it« The same nucleus he detected in fishes 
and birds, and in man he observed a very small round 
substance, yellower and brighter than the transparent 
matter which surrounded it. When the globules are placed 
in acetic acid under the microscope, the exterior coat is 
observed to be dissolved, leaving the nucleus in an isolated 
state, which in the human blood it is very difiicult to see, 
but in the blood of the i'lxy^ is very distinct. In the blood 
of the frog a smaller kind of globules occur, which are 
completely round, not tiattened, and are much more minute 
than the dliptical globules. 

Miiller conceives that the nuclei of the elliptical globules 
may consist of the lymph and chyle globules, an opinion 
which seems to be strengthened by the circumstance that the 
chyle globules are completely insoluble in water, but that 
the globules of the blood are soluble as for as the nuclei, 
which are insoluble. As long as they are contained in the 
serum their colouring matter is insoluble, but when they 
come in contact with water the colouring matter is dissolved^ 
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In blood extneted men and eats» half an hour scarcely 
dapses before the globales sink 4 or 9 l&ies beneath the 

surface of the serum, while in that from oxen and sheep 
an interval of 12 or 24 hours occurs before the globules 
have subsided a line and a half. 

If water, however, is added to blood extracted from mam- 
malia, a portion of the colourinjr matter dissolves in that 
liquid, and a great proportion of" the globules sinks to the 
bottom. In the blood of the frog the globules sink so 
rapidly that it is necessary to stir np thecoagulum in order 
to have the globules mixed with the serum for the purpoaes 
of examination. When water ia added to a mixture of 
serum and globules, and agitation employed^ the colouring 
matter of the globales dissolves, and a light coloured preci- 
pitate falls to tiie bottom of the vessel, which appears nnder 
the microscope to consist of roundish globules, mndi smaller 
than those of the blood. This residue, from the action of 
water, is soluble in alkalies, but insoluble in acetic acid. 

Thai the colouring matter of the globules is coinpletely 
soluble in water, and is not suspended in that li([uid, may 
be easily demonstrated, not only in human blood and in 
that of mammalia, but also more readily in the blood 
globules of the frog. Berzelius considers the insolubility 
of colouring matter in serum to depend on the presence of 
albumen. MUller, although he agrees in considering the 
colouring matter of the globules soluble in water, does not 
attribute the insolubility of the colouring matter in serum 
solely to the presence of albumen rendered soluble by soda, 
but more especially to the salts of the serum. When he 
placed nnder the microscope a drop of the blood of the frog, 
mixed with a drop of a solution of the yolk of an egg in 
water, he obsenred the blood globules change their form aa 
rapidly as when he employed pure water. But when a 
drop of the same blood was joined with a solution of carbo- 
nate of potash or common salt, the form and size of the 
globules was not altered. 

Water renders the globules smaller than the long dia- 
meter of the original ellipse, but larger than the broad 
diameter. But water containing carbonate of potash, or 
oommon salt, sal-ammoniac or sugar, in solution, produces 
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tiot the slightest change m their shape and size. In a 
saturated solntion, however, of carbonate of potash, they 
appear by degrees to become somewhat smaller. 

When the globules have been treated with acetic acid 
the nuclei remain, varying in form in the blood of different 
animals. In the frog these nuclei appear not to be flat, or 
at least, not perceptibly so. In the salamander they are as 
distinctly flat as the globules themselyes. The nuclei, 
when their external coat has been remoyed by acetic acid, 
haye a brown colour, which appears to depend npon some 
colouring matter still adhering to them, for when treated 
with water they are white. 

Hydro-cMorie add does not completely dissolve the outer 
coat of the globules, ahhongh it renders them sensibly 
smaller. Chlorine ehanges the colour of the blood of the 
frog, first causing it to assume a brownish hue, and then a 
whitish colour. Juncture of nut g alls ^ llqaor stibii muriatici, 
and liquor mercurii muriatici corrosivi cause the globules to 
shrink. 

A dilute solution of muriate of iron produces no change 
in the globules. 

Caustic potash does not change their form, but speedily 
dissolves completely both external coat and nucleus. 

Caustic ammonia dissolves them more nq[ndiy, and when 
brought in contact with them makes them round. 

Alcohol does not alter the globules. 

Stri4shnin and Morphin are also insctiye.* 

The globules both in the arterial and veinous blood are of 
a simihir shape and equal size, and Miiller has not been 
able to detect any difference between the globules in the 
veins of the lungs of the firog and those of the body. He 
examined the effect of oxygen and carbonic adds upon the 
blood, in a tube over mercury. The fonner changed the 
Mood of llie frog to a brighter red, the latter made it very 
dark, and of a dirty violet colour. 

• Raspail stntP*; that Lydro-chloric acid completely dissolves the f^lohules. 
•' ArnTnoni:? and court iitraled acetic acid hnr^ tlie e,nm(* effect. Heat and alcohol 
coagulaiB tbam. if Ina obflerratioas ure correct, although thej are at variance 

tint blood any be simulated by the spontaneou eTvporatian of t meiiftnim 

eootsdning albumen in solotion and the addition of colouiag nuMnr* VeuVMl 
SplUfam de Cbimie Oig«iU|aey 8to. 1833, p. S70^£mt. 
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^BBiWE IK HXAVTHT AVD DISBASBD BLOOD. 

The UBHsl explanation of the coagnlation of the bloocf k 
that it ifl produced by tiie aggregation of the globules, and 

that the nuclei of the globules consist of bodies formed 
of fibrine, surrounded by a coat of colouring matter. 
Home, Prevost, and Dumas, have supported this view, and 
Butrochet came to the same conclusion in his galvanic 
experiments. 

Berzclius has conjectured, from the circumstance of the 
lympii containing tibrine in solution, that the blood also 
possesses fibrine dissolved iu it, and that the Ijmph may 
be a fluid filtered from the blood. 

Muller considers that he has established the truth of this 
conjecture, and has proved that the red coagulum is formed 
by« quantity of fibrine and globules of the blood, the fibrine 
being previously diflBolved in t)ie blood. For, when the 
blood of the frog is placed in a watch glasf, before the for- 
BHitk>n of the whole ooagulun, « deacr thick matter may 
be extracted from the glB£» by means of a needle. If flie ' 
eermn be filtered through common while filtering paper, 
-diluted witb water, the globules are detained, and wkUa m 
minute a colourless coagulum appears in the liquid, wbieh 
passes through the filter so extremely transparent that it« 
presence is scarcely detected till a needle is introduced for 
the purpose of raisini];' it. 

It gradually becomes whitish, and resembles the coagulum 
ob^rved in human lymph. For the purpose of this experi- 
ment it is necessary to use paper which has been previously 
ascertained to allow the serum to pass wiliiout the globules, 
and pure blood must be employed, obtained directly, by 
incision, from the heart of the frog. When acetic acid is 
dropped into the filtered serum, the fibrine does not appear, 
but veaaains in solution. Caustic potash prevents the fibrine 
from collecting in a mnss, bii t retains it in the form of small 
flocks, which are more distinctly seen when the liquid is 
dn^ped into a watch glass filled with sulpharic ether. 
The nibumen of the semi is thrown down in aximilnr 
manner. Dilute canstic potash does not preeipitete the 
mlhumen from the liquor of the blood, but concentrated 
fotash readily e^ets its precipitation. 
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Gawitie ammoma throws down albumen from the liquor 
of the blood, and also from the solution of the white of an 
egg. . Gaustie potash does not precipitate albumen firom 
the egg^ whereas the liquor of the blood will always be 
aeted upon when small quantities of serum are added to 
large portions of caustic potash. In milk also the coagulable 
constituents are thrown clow n by a quantity of caustic pot- 
ash, and the same circuiiistauce occurs with regard to chyle, 
although milk is very different in its characters from chyle. 

Aecordin^r to Tiedeinaim an<l Gmelin, and also Miiller, 
the albumen of the egg is congiilated by ether, but that of 
the .serum is not filtered. The fibrine dissolved in the serum 
is easily distinguished from the albumen, iu the same fluid, 
because the former coagulates of itself, while the albumen 
is only rendered solid by re-agents, by a particular tempera- 
ture, and by the galvanic battery ; and farther, according 
to Miiller, ether .coagulates the fibrine of fresh blood, but 
not the albumen. 

Prerost and Dunaa have endeaToured to estimate the 
quantitf.of the globules of the blood of different animals 
sepaiately from red coagulum. Berzeliua has obserred, 
however, that these experiments cannot be yeiy aceuiale ; 
because the coagulum retains a quantity of serum, which, 
by drying, will be deficient in albumen and salts, while the 
washings will contain not only serum but also a portion of 
the red constituents of the blood. 

Berzelius says that when blood Ls kept for several days, 
the red '^lobuli s sink, and the serum sometimes becomes 
reddish, in consequence of a small portion of the colouring 
matter beinn^ dissolved. The experiments of Muller decid- 
edly contradict this statement ; for he has examined with 
two dilFerent powerful microscopes the blood of the calf, 
of oxen, of man, and the cat, and as long as water was 
prevented from coming in contact with the blood he could 
not obserre the slightest alteration in the fonn and sixe of 
the globules. 

In the Uood drawn firom man and- cats the globules sank 
4n 12 hours 6 or 6 lines below the sui^GGtoe of ti^e serum. 

The globnlei^ of the Uood in the frc^ sink rapidly to the 
bottom of the vessel. Muller, in making some quantitatiTe 
experiments on the blood of the ox, obtained finnn 3627 gn. 
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18 grs. of dry fi brine ; and 39*45 grs. ^of the same blood 
yielded tl'41 grs. of dry red coagulum, which affords a per 
centage of 16-248 of drj red coagalum, tlie latter contaiuiitg 
0-496 fibrine. 

fTo be contmued^J 



Article IV. 

JExpenments and Ohmvatwn* on Vwbk VtbroHmt. 
By Gharlbb Tomlivson, Esq. 
CQmHmiedfr&m p. 367 J 

Note, — ^The following paragraph, which seems to have been 
pasaed over in copying, should have been inserted in the 
preceding paper at p. 363. 

16. If two unisonant glasses containing mercury be 
employed, a fidnt impression of the nndultt can be observed 
in the second glass while ribrattng the first. So also if the 
circumference of the mercury in the second glass be sur- 
rounded with shot, the yibration of the first glus will set 
the shot in motion. If the vibration of the first glass be 
suddenly interrupted by placing the hand upon it the second 
glass will continue to yield the same note, and the shot will 
yibrate for some seconds, in accordance as it were, with the 
fundamental note. 



47. There is, perhaps, no music more sweet, or any that 
appeals more perfectly to the feelings than that produced 
by musical glasses. In the course of these experiments 
I had accumulated a great number of glasses, and it oo- 
eurred to me that a set might be easily and cheaply arranged. 
Out of about thirty^ glasses that I had by me, I only mot 
with five that answmd my purpose: thred soda water 
glasses, yielding the notes B flat, D and £ within the stare, 
and two smaller ones yielding the notes O and A in alt. I 
accordingly sent for glasses at difierent tunes, to the amount 
of about a hundred, or a hundred and fifty. I ranged about 
a dozen at a time on a smootli mahogany table, and sounded 
the notes required on a flute, resting the end on the table , so 
that any of the glasses in accordance with the note sounded 
sympathetically; if none accorded all wern silent. By this 
means 1 became not only sure of a periect instrument, but 
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spared m^^f the trouble, and what to me waa of most con- 
tequenee, the time of teetiag eadi glass separately. This 
BM^bhod also is sopeiior to that depending on a mnsieal ear, 
however good it may be* Thus, I completed two octaves, 
together with four of the most useful semi-tones, and 
arranged them in a deal case according to Dr. Amott's 
method, which is a very convenient one. My instrument 
allows me to play upwards of fifty popular tunes and 
national airs in the key of B flat major; and, in point of 
tone it surpasses those sold by the makers, who charge from 
twelve to fifteen guineas for two octaves, while mine has 
cost me Imt twenty-five shillings. 

48. Dr. Franklin, I believe, contrived the first instrument 
and suggested the method of tuning the glasses by means 
of water. But this mode is objectionable for several reasons. 
The effect of water is to lessen the number of vibrations^ 
and thus to lower the fundamental note of the glass. By 
thia means, not only is the natural richness of the note 
impaired, but the relative accuracy of the notes can rarely 
be ohtsined. In warm weather I have known an instru- 
ment get out of tune in a few hours nmply hy the evapora* 
tioB of the water. A patent was, I th^, teken out some 
years to remedy this defect. The patentee dispensed 
altogether with water, and coated the belly of the glass 
with a cement which dried and hardened, and thus brought 
the note down to the desired pitch. This mode, it will be 
seen, is objectionable, as the tone is much deteriorated, and 
should any of the cement clnp off', which it is not unlikely 
to (}() ill using or cleaning, the note becoiiies immediate ly 
wrong. Another metliod is to grind the glasses to the proper 
pitch, this, howe^ er, is both tedious and expensive, and, 
therefor e , o bj e c t i o lui b 1 e . 

49. By the plan that I propose, (47.) all these objections 
are obviated, and a beautiful instrument is obtained, pos- 
sessing the great advantage, so well appreciated by the 
musical amateur, of being always in tn^e. It will, how- 
ever sometimes happ^ that a glass may be met with yield- 
ing u full sympathetic note, yet when vibrated by the finger 
the interference of sound (12.) arising from irregularities 
unappreciable to the eye, will be sufficient to ^mlude it 
firom the set, but this objection is easily obviated, by having 
recourse to another glass. 
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50. It is important and interesting to investigate the 
changes undergone by a glasB during vibration, in order to 
obtain more information as to the multiform variety of 
vibration in various bodies. I have obtained many curious 
results, which I will detail hereafter. In the present paper, 
I propose to Btate the effect of various fluids in modifying 
or changing the note prodooed by the vibration of a foot 
glass. 

61 . It does not appear that perfiMrmers on musical glasses 
toned by means of water have been aware thatdflmdmag 
he added to a gkue to a certmn toUkowt perceptibly 
aHesnmg the note^ or its oapabUity of yuMki^ sympathaieaUy 
the fitndamentai note, and that the quantity of jitdd necessary 
to modify or change the fundamental note depends upon its 
spedjic gravity. Thus, for example, if a c} liiidrical foot 
glass be taken, the fundamental note of which is the first 
C in alt, and that note be sounded on a flute within one or 
two feet, the glass will vibrate the same note though it 
contain water to the depth of 1-^3^ of an inch, and under. 
If, however, that limit be passed, the fundamentai note 
begins to descend. 

62. The glass that I employed as a standard in the fol- 
lowing experiments wis 3 -finches in height, omitting the 
foot. I graduated it on the exterior side to twentieths of an 
inch, and, in stating my results, I shall, for the sake of 
eonvenienoe, adhere to the vicesimal division of the inch. 

53. By this it will be seen that there is a Une passing round 
the glass latitadinaU//, which Hue I j/ropose to call the axis of 
vibration, a point on which the fundamental note of the 
glass seems to turn. There are other lines which T have 
succeeded in tracing which will be described herejll'ter; mj 
present purpose is with this one particular line. 

64. This line is probably fixed and invariable in the same 
glass, but it appears to rise and fall in proportion to th« 
speeiiie lertlj and gravity of the fluids employed. It is, I 
lidieve, conined to the interior of the gUiss, fbr i ineUne to 
Uunk tiiat acdie or positive vibration is confined to the 
interior «£ « l^aift* iSm exterior being negasthe.* The 

* This, togetlier witJi otlior chan<^ iindero^'one by a glass during vibritiai^ 
Will form fhe subject of the next paper, wljprein, tlie producing' caueof t]l6 fiOT* 
wftts &f akKemy, mm! tkeir actiou, wtU also bo turther coosidered. 
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action of a fluid of great specific gravity in a glass is to 
neutralize the parts of the glass in contact with that fluid. 
Mercttiy does so TCfy perfectly, water in a manner lees 
perfect, and ether still less perfect, and so on. 

65. The following results were obtained when distilled 
water at 60* was employed : — 

Axis 1^ inch, 
1^ inch — B 



Bflat. 
A 

G sharp. 
G 

F sharp. 
F 

£ glass full within -f^ inch. 
66. Pore mercury was next employed with the following 
results:^ 

Axis a inch, 

B 

Bflat. 



3 



99 



99 



99 



99 



99 



1« 



inch 



lif inch C 



lit 
2 

a* 
aft 



2H 



99 



»» 



99 
99 



99 



9* 



99 



B 

B flat. 
A 

G sharp. 

G 

F sharp. 
F 

E 

*D sharp. 
♦D 



A 

G sharp. 
G 

F sharp. 
F 

E 

I) sharp. 

D 

C sharp. 
2|t inch ''^C sharp. 

2}f „ G the lowest note on the flute. 

5^ 9s B tried hy the octave above. 

(Thoae notes marked with a star were produced by 
striking the glass with a wooden hammer covered, with 
leather.) 

67. The large number of notes obtained from the glass 
when mercury was employed surprised me. I have before 
stated (21.) that a fluid in a glass raises, as it were, the 
bottom of that vessel. This remark, however, is not strictly 
true, but tbe effect is best obtained when so heavy a fluid 
as mercury is employed. The vibrations being neutralized 
from the surface of the fluid downwards; whereas, with the 
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otlier fluids, the neutralization only decreases from the 
surface of the fluid downwards ; so th'at, in order to obtain 
the same number of notes from water as from mercury, 
it would be necessary to employ a glass about three times 
as high. 

58. Before I proceed further it may be necessary to state 
my , method of conducting these experiments. The same 
graduated glass (51.) was employed throughout, fixed on a 
level plane, and the results, generally sp^iking, not taken 
until the glass yielded the descending notes sympathetically 
responsive to a flute. The glaas was carefully washed, and 
wiped dry at the end of each experiment, and the specific 
gravity of each fluid was taken immediately before it was 
employed. I have gone twice over these and the two pre- 
vious (55, 56.) experiments. In the first trial my pupil, Mr. 
Whitchurch, sounded the flute, and in the second, Mr. Ayl- 
ward, a professor of that instrument, a gentleman on whose 
correct musical ear T can implicitly rely. 

59. The following liquids were successively employed in 
the order of their specific gravities, as follows : — 







Sp. Gr. 


1. Sulphuric acid • . 


. 1-852 


2. 


Nitric acid . . . 


. 1-351 


3. 


Muriatic acid . . 


. 1139 


4. 


Pyroligneous acid . 


. 1044 


5. 


Castor oil • - . • 


. 0-957 


6. 


Linseed oil . , ♦ 


. 0-933 


7. 


Oil of turpentine • 


. 0-871 


8. 


Pyroligneous ether 


. 0-856 


9. 


Oil of olives » • « 


. 0-810 



1. 8VLPHUBIC ACID. 



lo^o inch B 

B flat. 
A * 



* S 0 

Ixa 



»» 



>> 

9> 



G sharp 
G 

F sharp. 



l^iacA. 

2^ inch F 

E 

D sharp. 



9.1JL 
*i 0 

•To 



»> 



»» C sharp. 
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•2 0 



inch B 

Bflat 

A 

G sharp. 
G 



9* 
99 



2. NITRIC ACID. 

2i J inch F sharp. 

m 99 

3 9» I> sharp. 



99 



m inch B 

Bflat. 

2t/^ „ G sharp. 



3. MURIATIC ACID. 



''TV 



inch G 

F sharp. 
F 
£ 



99 
99 



99 



f 4, P.YROLIONEOU8 ACID. 

Asm 1^ inch 

lif inch B 
2 „ B flat. 

99 A 

2]^^ G sharp. 



2i| inch G 
2i| F sharp. 



2i« 



9> 



F 
£ 



1^ inch B 
Hi „ Bflat 

>» G sharp 



5. CASTOR OIL. f 

A«M tacA. 

2^} inch G 
2i J „ F sharp. 



\\% inch 



2« 



99 
99 



99 



B 

Bflat. 
A 

G sharp. 



6. LINSEED OIL. 

2ii 



3 



inch G 

F sharp. 



99 



7. OIL OF TUBPBNTINB. 

Asm Xf^ inch. 



IM inch B 

lii „ Bflat. 

2^ A 

2ij^ », G sharp. 



2^} inch G 



3 



F sharp. 
F 
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Jm l-f^ inch, 

m inch B 

„ B flat. 

Our 



2|J inch G sharp. 
2|S „ Fshwp. 



IfJ inch B 
2^»^ „ B flat. 
9 " A 

Mrown Street^ Salisbtary^ 
mh April 1836. 



9. OIL OF OLIVES. 

^xis inch. 



inch G sharp. 
2if „ F sharp. 



A&TIOLB V. 

On the acadmUal CoUms of eertam iokUUms on Mercury, 
"By GHiLRLB9 ToMLiNtsoN, Esq. 

To the EditQr of th^ Rfico&p^ (^mf^Ah Scibncb. 

Dbab Sib, 

Ib the course of my experiments on Vinble Vibratloiiy I 
noticed a readj and convenient method of ohserring acci- 
dental colours without fa ti inning the eye, which was new to 

nie, and will, I hope, prove interesting to some of the 
readers of your Journal. 

Having occasion to diminish somewhat the reflecting 
surface of mercury contained in a footcflapss, I poured about 
an ounce of a solution of litmus, which iiad become slightly 
reddened by exposure to the air, upon the surface of the 
mercury, when the upper portion of the glass above the fluid 
was reflected twice, the lower reflection by the mercury and 
the npper one by the litmus solution. On placing the fln- 
. ger on tlie periphery of the glass, and bringing one eye near 
to another part of tiie periphery, two reflections pf the An- 
ger were seen ; one the colour of the litmus, a beautiM 
purple inclining to red, and the other a delicate light green 
its accidental colour. 

On adding a few drops of nitric acid to the litmus solu- 
tion, the accidental colour was of a dark and decided green. 

With mercury and a solution oi chromate of potash a fine 
blue accidental colour was obtained. 
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With muriate of lime the same result was obtained with 
tliis addition ; on looking steadfastly into the glass with one 
eyOy the other being closed, a variety of white spots began 
to form on the iris, giving the eye an unpleasant mouldy 
sort of appearance. The aqueous humour seemed to con- 
sist of one isolated drop of water, so distinct from any other 
part of the eye, that it seemed as if it would haye dropped 
down into the glass ; in a short time the transparent mem- 
brane coyering the pupil became milky, and the glass and 
fluids indistinct. I have repeated this experiment with the 
same results, except that the #hite spots on the iris were 
not so numerous. 

With a deep blue solution on mercury obtained by indigo 
in sulphuric acid, the accidental orange-yellow was obtained. 

These accidental colours are neither modified nor changed 
by the reflection of various coloured solids, such as blue, 
yellow and green balls, &c., the accidental colour belong;- 
ins: to the upper fluid and not to the object reflected. In 
order to obtain them, however, two liquids of difierent den- 
sities must be employed in order to obtain two rejections, 
and for the lower fluid nothing is so convenient as mercury. 
Indeed, I have not as yet met with any other fluid that at 
all answers the purpose. 

The effect is very beautiful with litmus solution and mer- 
cury when the flame of a candle is employed; the two re- 
flections have the appearance of hollow cones placed abore 
and within each oUier, the lower flame being the accident. 

With mnriate of lime the lower flame rdlected by the 
mercury was of a decided yellow, but the accidental colour 
of a Tcry Mat blue ; whereas, by natural light the acci- 
dental is of a flne indigo. 

The green flame obtained by boracic acid in alcohol pre- 
sents a very fine appearance with litmus and mercury. A 
watch glass should be employed supported on a ring formed 
out of a piece of wire, and other lights in the room extin- 
guished. 

Ypurs, Dear Sir, 
very sincerely, 

CHARLES TOMLINSON. 

Brown Street f SalUburyy 
AprU^, 1836. 
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On Malt, By Robbrt D. Tbomsok, M. D. 

At a time when so much excitement exists iii regard to the 
subject of Malt, it will not, perhaps, be considered a super- 
flaoas undertaking if I attempt to lay before my readers 
an outline of the process to which grain is subjected before 
it acquires this designation. 

A knowledge of the peculiarities of this interesting pro- 
cess is important in a double point of view, because it affords 
a remarkably beautiful specimen of the chemistry of nature* 
and because its product forms a staple commodity of British 
manufiietnre, no less than forty mHlions of bushels of malt 
being annually consumed in the United Kingdom, which, 
at 60s. per quarter, exceeds in value the large sum of 
£ 24,000,000, and contributes a revenue to Government at 
2s, Id. per bushel of more than £5,000,000 per annum. 

It would throw no lio^bt upon the chemical nature of 
malting if we were to endeavour to investiuiite the history 
of its discoverv, because the changes which grain under- 
goes during the stages of the process, are not yet fully de- 
veloped ; and we are, therefore, led to infer that the intro- 
duction of this preparatory step to fermentation was the 
consequence of some accidental observation. 

It is sufficiently well known indeed that the method of 
inducing the vinous fermentation was understood at a very 
early period. Thus the Chinese distil sami^, an ardent 
spirit, (and we are sure that any practice which exists among 
^em is of yery high antiquity) from rice and the roots of 
plants, and the savages of the Padfic Ocean prepare a simi- 
lar product firom the masticated roots of herbs. 

Tlie Abyssinians have long been in the habit of ferment- 
ing the husks and stones of grapes, and distilling the brandy 
which is highly concentrated through a hollow cane called 
shamhacco.* And the Germans, at the earliest period to 
which their history carries us, were so partial to fermented 
liquor, that they believed if they obtained the favour of 
their divinity (WoLlen) by their valour, they should lie 
admitted after their death into his hall, and reclining on 

* Pmtm** Tnvdiy i. tST. 
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eonehfis, ahoald regale thenuelves with beer from the ekoUs 
of their enemies whom they had ahdii in battle.* 
Bat for these objects malting is not necessary, for even 

in this country much spirit is made from raw grain. The 

quantity of grain consumed in this way amounted, in 18^, 
to 0,694,344 bushels. 

We may consider the suliject, first in reference to its 
physical nature, or the process of malting, and secondly in 
an economical point of view, or the duty on malt.f 

1. PROCESS OF MALTING. 

Any kind of g^rain may be converted into malt, but in 
this country there are three species of plants belonging to 
the order CereaUs which are peculiarly employed for this 
purpose. These are Hordenm dMckmm^ H. fsmlgwte^ and 
H. hexasHchon, 

1. The H. dktick$m is what is commonly termed barlafj^, 
and.ta characterized by having two lateral rows of seeds 
which are imbricate. The a>Terage length of a seed is 0*d43 
inches. Breadth 0*143 inch. Thickness 0*108 inch. 

2. H« vulgare Linn, in herb. Errh. PL OfP. 421. Herb. 
Bavall. 18(M2, described by Linnens as having two rows of 
seeds more distinct, but there are two additional imperfect 
ones, The length of a spike of average grain is 3 inches. 
Length of a seed '375 inch. Breadth 0- IG inch. 

It is to this species tliat the name bigf^^ I believe, is more 
peculiarly ap])licable. The term is one employed by the 
country people in Scotland, who are not in general, as 
elsewhere, yery precise in their definitions, and are apt to 
apply one term to different species. Indeed, the whole of 
the species are often indiscriminately called i^eafy a mixture 
being often sown which is termed himded hntr, 

3. H. htxoMiickom^ Lmn. Spec Plant. 125. Hort. Ups. 23. 
This species is described by Linnens as possessing univer^ 
sally hermaphrodite flowers, with the seeds placed regularly 
in six rows. The seeds in my specimen were in len^h -325 
inch, in breadth 15 inch, and much inflated and rounded 

• Hume's History of Englnnd,i. 31. 

t See Papers present&d to the Houae of Commons in 1799, 1804 and 1806. 

X Through the kindneM of my friend Mr, Don, I have had an opportunity of 
identifying tfaii and tbe foUowiag tpooiw with die qtedmens in tba.LiiwMB 
Imiiirimu 
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W the extemtl stttftoe. Length of the sjpSkt 1*7 inch. 
I have been fiiTonred with the authority ni an eztennre 

. farmer for identifyino: this species with the Scotch hear, 
JJlyy,' says he, " has four raws on the head, two of which 
are better than the others and contain also more grains. 
Hear has six rows, is a stron|^ coarse grain and may be easily 
known after separation from the straw, by its thick husk 
and long awn." The first of these distinctions may be a 
tolerable criterioa, but the latter is decidedly not so, be- 
cause in Irish specimens which I possess, the awns of the 
H. mdgare are much longer than those of the U. hexaslickim* 
It isy therefore, a matter of great doubt whether in all cases 
these species of grain can he distingnished allter separation 
from the straw. 

The correct discrimination of these species is of great im- 
portance, because the quality of the malt is inferior in the 
two latter. From the experiments made in 1806 by order 
of Government, it appear.^ that the vahie of barley is to bigg 
as 100 to 89^, takinp: the mean of the value of English and 
Scotch barley as the standard ; but if we consider the Scotch 
barley still as of inferior quality to the English, then the 
reljitioM'? will be as in 1806, English barley 100, Scotch 
barley liii, Bigg 86 ; or the malt of higg is 14 per cent, in- 
ferior to that of English barley, and 7 per cent, inferior to 
that of Scotch barley. Their relative values may, perhaps, 
be better appreciated l^y attention to the product of spirit 
derived from each. Thus the quantitjof proof spirits per 
quarter of each» is exhibited in the following table : 

Wine measure* Imperial measure. 
English'Bariey . 20*76 gallons. 17*20 gallons. 
Scotch Barley . 20*02 „ 16*70 „ 
Scotch Bigg . . 18-96 „ 16-72 „ 
They differ also in respect of weight, so that the quality 
may be in some measure detected by this test. The average 
weight of each kind of graiu is represented as follows : 

lbs. avoird. Imperial measure. 

' English Barley 49*871 per Winchester bushel. 51-444 
Scotch Barley 49-754 „ 61-327 

Scotch Bigg. 47-362 „ 48*849 

From experiments, it appears that the grain does not 
lose any weight by keeping. After an interval of six 
months, 'the difference of weight scarcely ever amounted 
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to xirth, and this was genenlly in fitvonr of 4he grain 

which had been kept longest. 

If we inquire into the nataral history of these different 
species, we shall be able to throw some light upon the 
auises of the difference in the Tsliie of their grain* 

Bi^ and hear are sasceptiMe of exposure to greater 
▼icissitndes of climate than barley is. They require also 
less time to attain to maturity. Ilins, the average time 
in which they usually remain in the ground is from ten to 
fourteen weeks ; while barley lies from fourteen to twenty 
weeks. An instance is recorded where the interval between 
seed time and harvest, in the case of beai\ was only nine 
weeks; and another, on the contrary, where barley was 
twenty-six weeks of ripening. Bear and bigg in common 
years are malted by the Highlanders, but in those seasons 
which are unpropitious for the ripening of oats, they form 
the chief article of food. Hence, the legislature have been 
induced to charge a duty of 2s. 7d. per bushel on malted 
barley, and 28. only on malted bear and bigg. In 1789 
and 1799, which were late years, the whole of the barley 
sown in Aberdeenshire was destroyed, a circnmstenee 
which operated so powerfully upon the fiurmers, that in 
180B, little more than 100 quarters were raised, while 
firom 35,000 to £0,000 quarters of bear and bigg were 
produced. 

' Now, Aberdeenshire consists of 832,000 English acres 
and possesses a mean temperature of 41^*14. 

Mr. Forbes Royle obsenred barley growing on the Hima- 
lah mountains, at an elevation of 8000 feet, the mean tem- 
perature of the place being 55° F. But some very important 
deductions have been obtained by M. M. Edwards and 
Colin,* from their interesting experiments upon the ger- 
mination of different kinds of grain. They exposed barley, 
wheat and rye to a cold equal to that at which mercury 
freezes or^ — 38*6° F. for 15 minutes, and fonnd that their 
vegetative powers were not in the least deteriorated. They 
ascertained that if barley, wheat, French beans or linseed 
were immersed for a quarter of an hour in water at the 
temperature of 154°, the power of germination was Com- 
pletely destroyed, and it was not till the heat of the water 
was reduced to 122°, that these kiudn of grain after being 

* Ana d« Stien. NiL for May, 1B$*» 
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immersed in itivould vegetate. Hence, in waler, 122° may 
be eonsidered the faighest limit at whicli it is posBible fbr 
barley to grow. Butihe temperature varies according to 

the media through which the heat is communicated. Thus 
these seeds if exposed to a temperature above 143^° in 
vapour, or 167° in dry air, are deprived of their vegetating 
properties. While wheat, barley, oats and rye, when kept 
in hot sand possessing a heat of 113°, would not germinate. 
Immersion in water of the temperature of 167° for 15 
seconds was sufficient to destroy the power of germination 
in most instances ; but this invariably occurred, if the ez« 
posure to this high temperature was protracted for 5 
muitttes. The meUiod in which the heat operates in these 
cases, appears to be in some measure elucidated by the 
researches of Biot, Persoz, and Raspail, who observed that 
the temperature 167^ is that at which the grains of starch 
burst. Hence, it appears, that in dry air barley may be 
exposed to a range of temperature equivalent to 205° at 
least, and may still retain its germinating powers unim* 
paired. 

We have two quantitative analyses of barley, one by 
Einhof and the other by Proust. The following are their 
results. Einhof obtained from Hordeum vulgare. 



Starch not quite free from gluten . • 67* 187 

Volatile matter 9*376 

Saccharine matter 6*208 

Husk with some glnten and starch . . . < 6*770 

Mucilage .4*683 

Gluten . . . 3*616 

Albumen 1*114 

Phosphate of lime and loss . ... . 2*248 



100 000* 

Proust obtained, Yellow resin • . • 1* 

Gum . . . ... . 4* 

Sugar 6* 

Gluten . ... . . 3 

Starch ... ..... 32* 

• Hordem. • . «. 66* 



ioo*t 

• GeUen, vi. 83. Thomaon'i Cbmiiitrjr, it. S6t. 
t Ana. of Phil. xU. SOI. 
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In these results we observe considerable differences, 
which are to be attributed to the Diode lu wbich the ana- 
lyses were couducTod. 

Einhof detenuiued the weight of the starch and gliiteti 
together, when they had been deposited from water in 
which the meal contained in a linen bag had been kneaded. 

The water from whieh the starch wto separated was fil- 
terad and boiled; eoagalated albumen snbaided, and by 
evaporation an eztraet was affmled which was treated with 
aleofaoL It gave giuten and atigar. These ntbstaaoes were 
aepaimted by mixing the alcoholic Bolotton with water and 
distilling the dcohol. The gluten fell down« and the aagar 
ranained disaolTcd in the fluid. The alcohol left undts- 
solved some gam and phosphate of lime. The former was 
taken up by water and left the latter in a pnre state. The 
matter in the linen Lag consisted of vegetable librej mixed 
witli a little aluten and starch. The hordeinoi Proust waii 
obtain etl er^ually well by means of hot or cold water, which 
dissolved the starch and left the hordein in an insulated 
state. Raspail considers this substance to be the pericarp 
of the seed or what we term bran. The propriety of tfiis 
opinion is strengthened by the circumstance that there is 
very little of it existing in pearl barley. The fiubstanees 
reckoned by the French chemists as ecmstituents of starchy 
vis. amidane, diatom^ amidine and dextrine^ there is strong 
reason to consider as products of the analytical <^raftions.* 

It is a remarkable ciioiimstBttce, in refefcnee to the starch 
which fonasenchaprincipal constituent of the seedof barley, 
that it is possessed of a most dnraUe nature when preserved 
in dry magazines. This &ct is illustrated in a very striking 
point of view by some researdies of the French diemists.t 
In 1817 ft depot of barley was discovered in the citadel of 
Metz, which had remained closed up from the year 1523, 
and notwithstanding that it had remained in this state for 
294 years, it afforded excellent bread when converted into 
meal. A similar ina(z;aziHe was ako recently detected in 
some villages destroyed by the Turks in 1526, where the 
corn appeared to have lost none of its qualities proper for 
forming an essential article of iood. 

These, though remarkable instances of the capacity which 
the starch of barley possesses of withstanding decomposition, 

* Reodtds of GmmoI S«p«i«6, 1. 196. 
t Jouni. Chim. medicale, i. 63, Snd. Mr. 
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must yield infiDilely in importance to observations which 
hftTe been made upon grain preserved in tiie collections 
of M. Panmlaoqna. That gentleman brought from the niina 
of Thebes, in Bg3rpt, some grain, which, when examined 
byD'Aroet, Vaaqoelln, Bailly, and Fontenelle, wasfonndto 
be slightly acid, and to contain its proper quantity of starchy 
but no gluten. Raspall subsequently confirmed the aecurai^ 
of these chemists. When Passalacqua sold his collection 
of antiquities to tlie king of Prussia, Cliampollion found 
between the limbs of a muinmy (which he recognised as the 
remains of Pharoah, sou of Marsaroun Maiaoute, or priest 
of a p^reat tribe attached to the worship of the i^oddesss 
Netpha, the Egyptian Rhea mother of Osiris and Isis,) a 
small brown compact luai, surrounding a number of grains 
of barley, which had germinated and been slis:htly scorched. 
These seeds, which must have been above 3000 years old, 
Urere examined by M. Julia Fontenelle, who could deteet 
no gluten in theni, but found that the stareh, by its action 
on iodine, was not inqwired in its properties* A little 
acid was also present, as wus^demooistrated by the re-aetkm 
on test-|>aper. 

When OKposed to the air and moisture, however, starch 
' undergoes a remarimUe ohange. M. Laasaigne examined 
some wheat which was found in pulling down a house in 
Paris, at the Quai de la Greve^ It possessed a black eolour, 

as if it had been converted into charcoal. It contained 
neither starch nor gluten, but much ulmine or ulmic acid. 
The appearance of the grain led this chemist to believe that 
it had been partially converted into coal, in a manner similar 
to that in which trees and smaller vegetables have been 
changed into coal, jet, and peat. V¥heat found at Ro)^t, 
near Clermont, (Auvergne) in the mountain called the 
Granaries of Caesar, M. Lassaigne ascertained had under* 
gone a simiiar ohange. 

The precise researches of R«^pail enable us to com-^ 
plehead in some measure the oanse of this stdliility in the 
nature of starch. According to him, starch consists uf 
grains which tutj in form and dimeniionsy the diametew i 
not exceeding, in maturity, '00393 inch; hut before thsj 
have attained their full size, being eaoeedingly mom 
minute. Those of the Hordium vuJ^are are about '0098 
inch m diameter. In each grain, when viewed under 
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the microscope, the rays of light are strongly deviated at 
their entry and departure, so that only those reach the 
eye which pass through the interior of the globule, and 
henoCy they appear as hlack balls with a white nucleus. 
Theyeonaist of yeaiclea, filled with a gununj matter, which 
hardens in contact with air. In water of the temperature 
12SS^ the bladder is expanded, probably by the inereaae in 
volume of the gum. In boiling water it is ruptured and 
precipitated, while the gum (the dextrine of Biot) dissolTes 
in the water. Iodine colours the grains, not by combining 
with them, but by merely attaching itself to the exterior of 
the visicles. The form of the ^rain is not altered ; for, if 
inof Lranic salts capable of combining with the iodine, and 
forming hydriodates, are mixed with the starch, the colour 
disappears, and the starch remains colourless.'*^ 

The nature of the diatase which Payen and Persoz have 
found in starch, Raspail explains in this way : In the act of 
germination the grains of which starch consists increase by 
suocessive layers, beginning nearest the cotyledon, while at 
the same time acetic acid is formed ; now this add dissolTes 
gluten, and renders it equally soluble in water and alcohol. 
If the flour of germinating barley be macerated for an hour 
in pure water, the water will dissolve the gum, sugar, and 
gluten combined with the acetic acid. When exposed to 
heat a Hocky precipitate will be produced l)y the disen- 
gagement of a portion of the acetic acid by beat, or of its 
saturation by some base, disengaged from the tissue by the 
temperature. Alcohol will increase the quantity of the 
precipitate. Raspail digested for a few minutes some wheat 
flour in acetic acid, at first concentrated, and then diluted 
with a hundred times its weight in water. It was filtered, 
and the liquid poured into a solution of starch. A precipi- 
tation of the tegunxentary matter immediately ensued. 

These foots are extremely important when considered' in 
connexion with the process of nudting, because thej exhibit 
in a powerfol manner the greatness of the change which is 
produced by the slightest elEbrt of Nature's operations, and 
because they enable us to comprehend more readily the 
variety of alterations which the elements of grain undergo 
in the same process. 

* Nonreau Systems de Chimie or^nique fonde mr dMawtbodflt IMMTCIIm 
d'olitKTatkii p«r F. Y. Eagpail, 8to. 1833, p. S, 56t, 
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The PT0C6B8 of malting congifito eflsenttally, Ut.f in pro- 
dneing a change in the constituents of grain by inducing 

germination ; and 2nd, in stopping the vegetation when it 
has been carried to a certain extent, by exposure to beat. 

CTo be cojUinued.J 



Article VII. 

Anafygii of Wolfiwn. By Mr. Thomas Richardson. 

In 1781 Scheele discovered a peculiar substance in a heavy 
white mineral found in Sweden, to which he gave the name 
of IhmgsHe amd^ the base being called Tuingiten firom its 
weight. - Shortly after this Messrs. D'Elhuyart obtained 
the same acid in a mineral called by the Germans wolfram, 
which had been analyzed in 1761 by Lehmann, who con- 
sidered it to be a compound of iron and tin. Weigleb and 
Klaproth also analyzed this mineral, but nothing caa with 
any confidence be drawn from their results, both of them 
having a dpficioncy of upwards of 21 per cent. Vauqnelin 
repeated tlie experiments of the Elhuyarts in 1796, and 
obtained the following: 

Tungstic acid 67 00 

Protoxide of manganese . . 6 25 
Protoxide of iron .... 18*00 
Silica ........ l-£0 

• » 

92-75 

Part of the iron Vanquelin supposes to be in the state of 
peroxide. Bnt even if this supposition were adopted there 

would still be too great a deficiency to warrant us in 
drawing any conclusion from the analysis. Berzelius 
published a set of experiments upon tungsten in 1815, and 
states the composition of this mineral to be, according to 
his analysis : 

Tungstic acid 74 666 

Protoxide of manganese • • 5*640 
Protoxide of iron .... 17*954 

Silica 2-100 

* _________ 

100000 

TOL. I. . 2 G 
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The qiMn1%fif trngstie «ckl- mb dgtcraiimiil itom the 

loss, which prevents as from placing so much confidence in 

it a§ we could otherwise have done, from the known dexte- 
rity and precision of the auiilyst. 

This mineral occurs generally alonj)^ with tinstone, in 
veins and heds; it is met with also traversing grey^'acke, 
with ores of lead, &.c. It is found in almost all the Saxon 
and Bohemian tin mines^ as also in several places in 
Cornwall. 

It is thus found in France : In Siheria it occurs accom- 
paajkig the enwraid, and abo ta tlM Unitei States «f 
fibrtli Ameriea, 

It oecuim laBsiye^ and often crystalliaed* Theprinaiy 
Ibrar fceing a right oblifne angled prism. The specieien 
•tthyeetei toimal^Bi was from ZimnraUl, in Bohemia, and 
seemed perfectly pure. 

It possessed the follow niii- characters : — 

Foliated; not very brittle; fracture uneven; streak, 
reddish brown ; colour, blueish black ; lustre, approachiag 
metallic; opaque ; liardness, 5*0 to 5*5; sp. gr. T'OIT. 

Before the blowpipe, decrepitates when heated alone, 
hut may be melted in a high tempemiore into a glohuie* 
possessing the metallic lustre. 

With soda, on platinnm wm» it fuses into an opaque green 
coloured bead in the ozydising flame, wliich changes to 
pink in the reducing flame : with borax fiises easily into a 
transparent red coloured bead in the ozydizing flame» which 
becomes pale yellow in the reducing flame. l^Hth salt of 
{^08|^ra8 fbset readily into atransparent yellow colonred 
head in the oxjdising flame, which heoomee red in the 
mdueing flame. On adding a small pieoe of tin to this red 
ooioured bead and coniiuuing the flame for a bliort time the 
colour cliaiiL^ed to green. 

It was analyzed in the following way ; — 

A. 20. Sfrs. of the mineral, in fine powder, were kept 
fused with (iO grs. of carbonate of soda (anhydrous) for half 
an hour. Hie whole, upon cooling, was digested in water 
for 48 hours* The insoluble portion which remained be- 
hind was separated by afllter* and well washed with distilled 
water. The solution which came through the filter, together 
with the washings, being eyaporated to a convenient balk. 
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pure nitrie fteid waa added, and tha tnngataB aeid pKfeeipi- 
tated of a beautiliil yeilow colour. After being well washed 
witb dialiUed water, acidulated with nitric acidt dried and 
United, it weighed 14*39 gra,, or 71*95 per cant. 

B« The undlaaolYed portian which remaioed on tha filter 
in (A.) was diaaalTad off hj mnriatie acid, and the aolntion 
naatraliaed aa eauctly as poaaible with eaihonateof ammonia. 
The wholo was now hoilad with benaoate of amnonia 
in a flask on the sand-bath, and the benzoate of iron which 
it precipitated was separated by a filter. After being clean 
washed, dried and iguited, the peroxide of iron which 
remained weighed 2*58 grs. = 2*362 grs. protoxide of iron. 

C. The solution and washings from (B.) being evaporated , 
to dryness, the whole was ex]7osed to a red heat, to get rid 
of the aiumoniacal salts. ^Vllat remained was dissolved in 
water, and hoiled with carbonate of soda. The manganese 
which precipitated was separated by a filter, and after being 
well washed, dried, and ignited* weighed 3*37 grs. w^A 
oxide =« 3' 137 protoxide of manganese; 

Hence, we have for the composition as follows : — 

Tongstic acid 14 390 or 71-960 

Protoxide of hran 2*362 11*810 

Protoxide of manganese . • 3*137 » 16*685 

19*889 99*445 
The difference between this and the preceding analysis of 
Beiaelins indnced me to makie anodier, and the leanit of 
the second, execnted in the same waj, gara as follows s«— 

Tongstic acid 73*60 

Protoxide of iron . • . • • 11^20 
Pgrtoxide of manynewe . ^ 16*76 

100*56 

Agreeing with the first Tery nearly except in the qnantiiy 
of tungstie acid. 

If we adopt Dr. Thomson's atomic weight of tungstie 
add, aa giyen in thelastEditkmof hisSystamofCheimstry, 

and calculate, we obtain the following 

atoms. 

Tungstie acid 4.74 or 1*90 

Protoxide oi iron .... 2*49 „ 100 
Protoxide of manganese . . 3*50 „ 1*40 

2g2 
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Whieh approeehes very nearly the following formica: 

/« tn. + H urn. Tn. 
But, if we deduce the atomic weight of Tnngs^ acid 

from the last analysis, we hare, 

26-95 (^^//e whole bases ) : 4-5 f<m atom of bases):: 
73-GO (the whole acid ) : 12-28 (an atom of add) 
Approaching 12-25 as nearly ns ran be expected from the . 
inaccuracies incidental upon experiments. Employing 12-26 
then, as the atom of tungs tic acid, and calculating as before, 
we get atoms. 

Tnngsticacid .... 6-00 or 2 41 nearly 21 
Protoxide of iron . . 2-49 „ 100 „ 1 
Protoxide of manganese 3-50 „ 1*40 „ IJ 
represented by the formula, /Tn. + li mn, Tn. 

The difference between this and former analyses would 
lead to the opinion that they were different species, since 
both that of Berzelius and the present one agree exceedingly 
well, with the atomic propoi-tions deduced from the formule 
by which they are represented. 

Great doubt still hangs about the atomic weight of 
tungstic acid, and further experiments are required to 
elucidate the subject. 



Abticl^ YIII. 

Erysipelas of the Extremities Successfully Treated by 

Mechanical Pressure. By James Allan, Esq. Suhgeon. 

DsAB Sir, 

Should you deem the following cases illustra- 
tive of a new and effectual methorl of treating^ Erysipelas of 
the extremities worthy of a place in your valuable Journal, 
you will oblige me by inserting them. 

Dear Sir, yours truly, 

10, Canmn Street, Sth March 1836. James Allan. 

To jDr. M, J). Thomson. 

Case \st., April 5, 1823. — Mrs. H. aged 40, of a sanguine 
temperament and plethoric habit, complains of consider- 
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able pain and heat affiectiiig the whole of the back of the 
right hand, extending about three inches above the wrist, 
wbaeh is much swelled and reddened, pits on pressure, and 
presents OTery appearance of phlegmonons erysipelas. Be- 
came affSacted with a rigor and headache yesterday forenoon, 
shortly after which the back of the hand became painful 
and swollen. Pulse 100 firm ; tongue white ; bolrels con- 
fined ; appetite bad ; skin dry. 

The hand, wrist, and forearm, the two first particularly, 
were tightly bandas^ed and supported la a sling. She was 
directed to take Mag aes. sulph. half an ounce, with the same 
quantity of Infys. every four hours, till the bowels 

were freely acted on, and requested not to remove the ban- 
dage till T should see her auain. 

Ten hours after. Has scarcely felt any pain these last 
eight hours ; bandage removed ; swelling and redness nearly 
gone; bowels have acted freely from two doses of the 
mixture. Bandage applied as before, but rather tighter, 
and the arm supported in a sling; the mixture to be 
discontinued. 

— 6th, Has passed a comfortable night, having felt 
only slight pain occasionally. Redness has entirely disap- 
peu^ ; swelling scarcely perceptible ; pulse 80 ; tongue 
white and moist; skin moist, ^ndage re-applied, and a 
mixture similar to that ordered before to be taken every 
four hours till the bowels become relaxed. 

— 7M. Pain and swelling entirely gone ; experiences a 
slight degree of weakness and stuliiess in the hand, the 
back part of which and the wrist are in some places of a 
livid, in others of a yellow colour. The bandage to be 
continued a few d:ty^- longer. 

— 9th. Feels quite well ; desquamation of cuticle going 
on over the back of the hand. I saw her two days after, 
when the hand was quite well. 

Case 2nd. Nov, 16, 1832.— Mr. H. aged 46, of a melan- 
cholic temperament and spare habit, was seized with a 
rigor four days ago, which lasted nearly two hours. Com- 
plains now of headach, thirst, pain and swelling of the right 
foot and ancle, which are in. a high state of inflammation, 
and on which there are several vesications; redness extends 
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all over the foot and ancle, and about five itebet up th* 
leg. Pulse 118, firm and gmall; tongue brown and dl^; 
akin hot and dry ; bowels confined ; has passed three TCrf 
restless nighta, and ia confined i& bad. Ft, V, 8* adw> zv* 
Ungt Cetacei, sprfittd on lint, wia i^i^ied over the veaieft- 
tkma, and the foot, aaele and leg firmly baadaged. He 
waa directed to take Bydrmy. Mmur gr* iit. and Pmb, 
miiimcn, gr.iv., and six hourv after Magtm. os. i. 

— I7th, Mom, Has passed a oomiinrtable night, during 
the greater part of which he has slept. Since two hoQTS 
after the application of the bandage he has felt scarcely 
any pain or buriiiiig sensation in the foot. Bowels have 
not yet acted, the salts haviii<^ been taken oniy tin hour ago. 
Pulse 86, ^\v'dk ; tong-ue and skin becoming' moist ; redness, 
exce})t on three or lour small places, c;one ; swelling: \ ery 
much diminished, and very iiiietju ally diffused, owin^'- to the 
applicution of the bandage. A little discharge from some 
of the vesications^ the others dry. Ung, Cetaed to be dis- 
continued; vesications covered with oxyd. met, and the 
foot, leg, and ancle firmly bandaged as before, a pieoe of 
lint being interposed between the skin and band^. 

" Vetpm. Felt a eonaiderable degree of pain, which coa* 
tiimed nearly an hour after the ap^oation of the bandage, 
since wluch the parts hare felt qaite easy. Bowels have 
acted freely. Bandage remoyed ; redness entirely gone ; 
swelling scarcely perceptible ; no discharge from the Tcsi- 
cations ; feels comfortable in every respect. Bandage te be 
applied as before. ' 

— ISM. Has felt no pain since yesterday. Pulse 76 
natunil ; tong;ue moist ; appetite good; bandage remuved ; 
redness and swelling entirely gone ; desquamation of cuticle 
going on; considerable discolouration of a yellow and livid 
hue on several parts of the foot; a dose of salts and senna 
to be taken. ' 

— \9th. Is walking about and feels as well as usual, 
excepting a slight weakness of the foot and ancle. Baft* 
dage to be continued. 

2lst, Feels quite well. 
Cme 3d., Dee. 19, 1833* — Mrs. R. aged 64, of a sanguine 
temperament and rather spm habit ; eoiBplaina of pain 
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and a sensation of burnin*!^ in the left foot and le^, extending 
from the toes to nearly the knee, accompanied witli violent 
headache, debility, and restlessness. Disease commenced 
with several rigors two days ago. Pulse 122, small and 
iim; tongne dry ; skin hoi and dry ; bowels confined ; Ike 
foel, xnoW and leg are very red, Mneh swelled, aad pil «i 
pmnm ; tkrw flMll TesicaAioM «ft Ihe inatep. 16 oz. of 
Uood wm taken fron the aim» a Iiiuidage l^lly i^pUad 
from tke toaa to the knee, and a aaHne aperient giy«», 

— TOih, Feels greatly better ; pain and swelling nearly 
gone; pnlaaSO; bowels open; tongue still dry; heat of 
skin much diminished; bandage again applied and aperient 
to be repeated. 

— 21«l. Is nearly well,, a Tery slight degree of swelling 
continuing ; pain and redness gone. 

— 23ti. Feeib quite well i no rediicss, pain, or swelling , 
bandage to be continued. 

The subject of this case has been for some years occasion- 
ally ati'ected with ojdema, arising fi (an disease of the heart. 
I saw her about a month ago, when she informed rue that 
she had experienced no return of erysipelas of the leg, and 
that her health had been cooaiderably improved since that 
attaek. 

' 1 might have added a considerable number of analogons 
eases, but I consider it superfluous, as all of them have 
bea» precisely similar in their results, having treated eveiy 
aaaa thai has come under my cave during the last twelve 
yeara on the same principle, with uniform success. 

It may not be amiss to state, however, that I was led to 
employ bandages for the cure of Erysipelas in consequence 
of observing the effect produced by the pressure of my 
hand continued a few minutes on an erysipelitie sur&ce. 

In the case I allude to, I saw the disease after several 
days standing. Leeches had been repeatedly applied and 
the part kept cold with bUturnine lotion ; notwithstanding, 
tlie disease extended, the back of the hand became enor- 
mously sw^elled, and began to present a sloughing appear- 
ance. The acute stage had evidently passed. I applied my 
hand with considerable force, and on its removal a few 
minutes alter, the swelling of the part covered with my 
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hand bad greatly diminished. I immediately applied a 
bandage tightly, and on its removal about e^ht hours after 
I found the parts nearly well. 

In regard to the modus operandi of the bandage, it ap- 
pears to me that inflammation consists in arterial capillary 
engoigement, which, when existing to a great extent, pro- 
duces consider^le obstruction to the eii^ilation ; that the 
bandage mechanically diminishes the size of these capillaries 
and enables them quickly to r^ain their former size and 
contractility. 



Abticlb IX. 

On the Mean Tempemhare of the Ground at VariouM I>epth$, 

By F. RtmBBBO.* 

At the end of December 1832, three thermometers, by my 
raggestion, and at the expense of the Academy of Sciences 
at Stockholm, were put in the ground at that place. They 
were filled with mercury, and were compared while in the 
Tertical position with an accurate thermometer, so that the 
influence of the mercurial column was proyided against. 
The thermometers were placed in glass tubes, which were 
shut at the bottom by perforated stoppers, and filled with 
fine sand. The depths at which the balls of the three ther- 
mometers were placed, were one, two, and three feet respec- 
tively. The place where thev M ere buried lies in the middle 
of that considerable plain on which the astronomical and 
now al«^r> the magnetical oliservatories are situated. 

The nl)-( rvations began in December of the above year; 
but during the first six months they were made only once 
a day. After that, however, the tiiermometers were ob- 
served three times in the day, at 6 a.m. and at 2 and 9 p.m. 
As the natural equilibrium of temperature would of course 
be disturbed by digging up the earth, and a considerable 
time would be requisite to allow this to return to its usual 
state I shall here omit the observations of the first half 
year, and state only those from the Jst. of July 1833, to the 

* From Fogg. Ann. zzziit. 
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Ist. of July 1834. The monthly means of these are the 
following :— 



1833. July . . 
August 
September 
October . 

November 
December 
1634.. January 
February 
March 
Aj>ril . 
May . 
June . 



TBMPERATVM AT THB 


mrm or 


OV£ FOOT. 


TWO fEST. 


TURKS FE£T. 


60*648 F 


69-000 


66*966 


55-616 


55-456 


55-184 


53-924 


53-610 


53-474 


48- HQ 


48344 


49-262 


3f)'()0-2 


4()-316 


42-206 


33-458 


30-186 


37004 




31-244 


32-720 




3]Sb4 


32-432 


32-640 


33-134 


33-440 


38-048 


37-436 


36- 932 


48-020 


46-562 


45- 104 


56-570 


64*600 


62*312 



)9 



If we take the mean of the result of each thermometer, 
then will the mean annual temperature of the ground at 
Stockholm be, 

At the depth of 1 foot 43-880 

2 feet 43-898 

3 feel 431)()6 

Whence, it follows t/iat the mean tt inpt'rature of the (jruundf 
at least to the depth of three feet, is independent of the 
dejfth ; and in all probability this })rop(^sition will be correct 
for all depths, till the point where all variation of tempera- 
ture ceases. 

The table shews, besides, that temperature at the end of 
September and the end of March, or at the time of the 
vernal and autumnal equinox, is the same at all these 
depths. 

Although more observations may be required to settle 
these two propositions, I have, nevertheless, thought it 
proper to draw the attention of meteorologists to them that 
they may. try their accuracy in other places. 

This mean temperature of the earth is greater than the 
mean tciupei'ature of the air at Stockholm, which is only 
42*24 F, 
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A&TICLS X. 
aCIBMTIPIC IHTBI.LIOBKCJB. 

I. — Ashmoleaii Society of Oxford. 

Tbs first memoir printed by thii SwietY is entitled, " On tlie 
Achromatism of the Eye. By the Rev. Baden Powell, A.M." &e. 

It is well IcnowTi tliat when rays of light are inflected by a lens 
they undergo a deviation, by which they are prevctitcd from con- 
centrating in the same point or focus. This aberration gives origin 
to the pxoduetioii of euour at ^ Ibd of lenwSs and constituted a 
^mt i m pe rf oc lk tt in icfiracting td^copes until the duoovery was 
made, that a oompensation for the deviation of the rays of light nugHt 
be effected by employing compound lenses. Those telescopes in 
which this improvement was introduced were termed achromatic 
Now, as there a^ipears no compensation in the eye for this aberration, 
it is natural to mquire into the reason of our sedng objects without 
pfumatie colour.- Such is' the qucstioo which Prafeasor Powell 
undertakes to investigate in the present papor. He presents us firrt 
with the opinions of various philosophers in reference to the subject, 
and then supplies us with inferences drawn from his own experi- 
ments. D'AIeinbcTt admitted the want of achromatism in the eye, 
but considered the aberration very smaU. £ulcr held an opposite 
opinion, and Ilr. Haikelyne refuted the ar^iments of Euler. Th, 
Wells has observed that the eye has no principle of adiromatism, axid 
Sir David Biewster says that " no provision is made in the hanum 
eye for the correction of colour , because t"he deviation of the differently 
colouiT'I rays is too small to produce indistinctness of vision." JMr. 
Coddington states that the eye, when employed in its natural and 
proper manner, is achromatic. The fact is, that we see objects with- 
out the slightest degree of prismatic cdour or indistiiiotiiesb Tks 

Suestion then is, how can this be reconciled with tlieoreticul consi- 
erations.^ Mr. Powell, by ingenious calculations, hn<? inferred that 
in such a combination as the eye, exact achromatism is perfectly 
possible in theory, and that the principle of its achromatism, although 
nut elective in obliq^ue exccntrical rays, may be in general achromatic 
finr direct rays. He gives the results of a aeri^ ni experimentSy 
in which he has " endeavoured to ascertain directly we actual 
prismatic diversions of the ciTStalline and vitreous humours, by 
measuring micrometically the separation of the different parts of the 
spectrum of a line of light produced by hjcjkin*; through a prism 
formed of each medium, from the eye of an ox, between inclined 

flass plates." From which he concludes " that the media of the eye 
ave as neaiiy as possible those dispersive powers and relations of 
indices for the di0eient rays, which theory requires for producing 
achromatism by means of a single lens, when the focus is focmed in 
a dense medium." 

February 13, 1835. — Mr. Twiss of University college exhibited 
some specimens of the papyrus from Syracuse, both in its natural 
and manufitctund state* He read some observations npon it, describ- 
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ing the locality where the plant grows on the banks of a small stream 
istniing from the fountain of Cyane> near Sjxacuse* It is now 
uianuiactured merely aa a curiosi^. 

Some diMDuiioa took plaise on ^ soppoeed identity of tke papgnms 
with the lotnt. 

Mr. Twin exhibited to the Society a series^ almost complete, of 
the silver nnd bronae ooiiB of tboBonian'vcpaUief and laad a diMer- 

tation upon them. 

In this pajxir the author commences with ohserving the gradual 
decline in weight of the As from the time of the kings through the 
eooeciriTeaMflf thavqpttUie. The^dne of l]iaccnqperii conqpind 
with tfaatof tbeeilw ootnage ; and tha ao^oir la or opioion fSbilt t^ 
rise in the value of copper is chiefly accounted for from ifaa diminu- 
tion of the supply, both from the exhaustion of the mines, and the 
interruption of the commerce with the Carthaginians, as well as from 
the circumstanre ui' eopper heing re-exportetl to Sicily ; these causes 
acting more powerfully about the time of the second Funic war, when 
AeiU waa dhnliiielMd to an onnea^ftom its original weight of ten or 
twelva The last diminution, to half an oonoe, took j^aoi in iha 
linia of Sylla. SilTer was introduced into the cumney after iha 
conquest of Campania and Lower Italy. Observations arc made on 
the silver coinage, and particularly on the devices appearing on 
them: and the anthor then giv^ a general sketch of the tin;mcia] 
arrangements, and :itate of the currency^ at i»ucce88ive period:; of tiie 
Roman hiftoiy. 

Febntmrf VJIh.^A paper was read hy the Rer. B. T. Bigge of 
Merton College on the natuial histoiy of the wasp. 

The object of this paper was to correct the mistakes into which 

several writers have fallen, and to st-ite the results of the author's 
own observations on two species, the Vespa Vulgaris and Vei^ 
Britannica. 

The Ibnner is common in all parti of the kingdom ; the latter, 
ihoogli oGcasionslly met with in the southern counties of £ncland« 
is nbondant in the northern districts, and in Scotland, as well as in 
the northern parts of Europe. The V Vulgaris of Linneus is the 

V Britannica, the French having called that species vulgaris, which 
was most rommon, and which formed its nest in the ground. 
The V Vulgaris of the present entomologists is the V Gallica of 
Linneus. 

Leach eave the name Vespa Britanniea to the tree waqi. Tlie 
points of diffiwenoe between the two species are as follows:-— 

1. The tree wasp (V Britannica) has a reddish-brown spot near 
the point of insertion of the wings^ which is sddom visihle in dried 

specimens. 

2. In the males and neuters the base of the antennae is yellow on 
the outer mde, instead of being entirely black, as on the ground wasp, 
but the lemBles often present eKceptioos to this distinetion. ' 

3* The tree wasp has two yellow spots on the hack part of the 
corslet, while the ground wasp has from four to sue 

4. The spots on the abdomen of the tree wasp are not so much 
detached iiom the black bands as in the other species, aud less so in 
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the males than the females. Linneus drew a distinction between 
the hornets (V Crabro) and the true wasps, founded on these marlui, 
which cannot be considered as decisive^ becauae they vary in different 
individuals. 

5. The tree wasp hai move Uad upon the bodj genefally than the 
other spedet. 

6. The tree wasp is rather Inrger. 7- The organs of generation 
in the males of the two species vary considerably. 8. The nbdomen 
in each species contains the same number of rings, via. six in the 
females and neuters, and seven in the males. 

Mr. Bigge states some interaMinc facts inillustmtioii of tlw natml 
history of both species. Societies m waqps, as of bees» eonsiBt of three 
different classes of inhabitants, males, femalei^ and neutexs. The 
females, which are much larger than the others, are the lar£^e breed- 
ing wasps which appear in the spring. The neuters, or inipcrfi ( tly 
developed females, are the common wasps which infest our houses and 
^Eurdens, and fbrm tbe maiority of the oolooj. The males, about the 
sise of Uio neuter^ have looeer anieimae, a more slender fatm, and 
are destitute of a sting. The females, which alune survive tlie winter, 
early in the pprinc;, hju'ing fixed on a suitable plfice for a nest, form a 
few cells, in which tin v lay the egirs of neuters only. Each nest is 
the work of a single female. The nests are often suspended from the 
beam of a nhed, from the eaves of a house, from the branch of a young 
tree, or in a thorn hedge. 

Mr.Bigge has obsOTed them in the Sootch fir« elm, and beech, 
veiy frequently in larch trees, and still more lo in goosfaeny bashes, 
hot never in the silver fir, «s stated by Mr. Fennie.* 

The nest consists ot from ten to sixteen layers of a paper like 
substance, procured principally from iir wood, and disposed one over 
the other in such a manner ^t each ihoet barely touches the nex^ 
This stmetttre enables it to resist the heaviest rains. In its earliest 
slate it does not exceed an ineh in diameter, and contains five or six 
cells only. 

It is formed of two semicircular layers of the paper, the upper one 
projecting a little over the other, so as to si) not uti the rain, a hole 
being left at the bottom lar^ enough to aduut the female wasp. As 
soon as the first workers quit iheir eeUs they begin the task of en- 
larging the nest, and of adding fresh layers of oeUs, in which the 
female immediately deposits more eggs. Mr. Bigge states that the 
nest is enlarged from one inch to twelve in diameter, and considers 
that Leach is in error when he aifirms that wasps build two nests 
in the year. 

Is not the loose stmotme of the external covering intended to 
fiMUitate its expansion ? 

The egg is hatched in eight days, and then «<|Mfi«f the form of a 

^ub. It is then fed by the female for thirteen or fourteen days, 
when tli( grnh rovers the mo'ith of its cell with a silky substance. 
It remains in this state for nine days, and then eats its way through 

» 

• I have frequently f)l)st^r\ed nests sitnatfd on wild rni?o htishos (Rosa tomtn- 
tosa and caniua^) ia Gotland. The choice of these shrubs the wjwps is prob»- 
Uy to be •scribed to the facilities wbioli they iffiird far obluiuii|^ fi}od.^£oiT. 
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the ooYering, aad joins the rest in the labours of the nest. As soon 

Bt the neuters are hatched the care of fepdinij the larvae devolsres 
Upon them. The males appear to employ themselves in cleaning and 
preparing the cells for successive broods. 

Mr. Bi«|e has never fiwaidy in any single initance^ a male larva 
in the cewi appropriated to females. He has repeatedly found mde 
' gnifai in the upper layers, which are devoted to neuters, hat never 
the contrary. The beautiful arrangement by which the layers in 
the nest are attached to each other so as to allow room for the wasps 
to walk between them deserves attention. In the ground nests the 
supports or braces are round, like small columns, and dispersed at 
im^iular dislanoes. Tlie upper end is spread along the edges of 
three cells so as to divide the presBUle, and yet allow room tor the 
grubs to work their way out when they are come to maturity. In 
the tree nest, instead of pillar lil<c braces, thin slips of the paper of 
which the whole nest is conipcKjcd but made stifFer for this purpose, 
are continued along the edges of a number of cells, so as not to 
interfere with the inmates, and axe finally fiiced to the layer below. 

The author has never seen a nest of either species, in which he 
did not observe after 9 o'clock in the summer num^s, a sentinel 
watching the entrance to the hive. He has sometimes thought, that 
he could discern a second sentinel, behind the first one, A lantem 
held near the sentinel does not disturb him, but on touching tlie 
ground near him^ he instantly disappears fur a tew seconds, and the 
hihabitants sally out immediately. Several wasps pass the nig^t in 
summer on the outside of the tree nest^ hut the sentinel is notwith^ 
standing always at his post. 

The ground nest has two apertures, one for entry and the other 
for exit. The tree :icst has usually only one, but in large colonies 
there are two, at each ut which a sentinel is stationed. It is curious, 
that if we stop up a wasp's nest, the returning wasp will not stinff 
the siggressor, while those which escape from the iiaide vrill attad 
him instantly. The grub of a species of viducdla is found in the 
nests of wasps. An ichneumon as large as the wasp itself, with 
a black head, yellow abdomen with a dark streak down the back, 
black legs and under wings, and dusky upper wings has been obse rved 
hy Mr. Denison, and another (Anomalon Vesparum) by Mr. Wood. 

Mr. Twiss mentioned a peculiar hind of wa^*s nest whidi he had- 
observed on the Cactus in Sicily. The autlior suggested the query^ 
whether it was not the £pipone fidulansi sometnnes found also in. 
BSngland. 

Dr. Kidd read a paper on a species of manna produced in the neigh- 
hourhood of Mount Sinai. 

It is a gum which exudes from a species of tamarisk, through 
minute punefenres in the haih made hy insects. It dr^ upon the 

round m a liquid state, hut ccmgeds by the odd of the night. It 
eaten hv the natives, and has a sweet taste. 

Though denominated hv Niebuhr^ "manna Israelitarum /' the 
author argues that it must not be cpnfounded with the manna men- 
tioned in Scripture, since the quantity produced at the present day 
would be utterly inadequate to the supply of so numerous an assembly. 
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The paper was illustrated by a large coloured dniwiiig. 

Mr. Piumptre stated, that a deposition of mantia hiiui been ob- 
served by Mr. Gray, in the same part of Arabia, at a distance £rom 
any tntB, apparently condamed, or precipitated fima Ifae iitiani|ihMw, 
and a|ipearing deposited im cAjeets like kear hmt, 

March 1 3^4.— An anoayaiaiis paper waa taad» mOkM " Plijiieal 
ehicidation of n passage in Horace " 

It appears to the author of this paper, that notwithstanding all 
the diihculties which have been fck, aad the learned ingeouity whkk 
bas been exerdaed upon the passage, (Ode 10. Ut. uL) 

** Pmf vnm Japilar,'* 

the ^liiet " Puro" may be allowed to stand as the true readings 

Heinfj cntirelv conformable to the known belief of the ancients; 
according to which the coldness of the night w as inseparably asso- 
ciated with the HeamenH of the sky. This impression, though 
sometimes mixed up with fanciful conceits as to the dS^ct of the 
noon's lays, $t9. was very probably grounded en aKtanstve ct a am K 
tioB, thoagfa tliey »ig|ft be little aware of ike aaiMe la whidi the 
effect was to be referml. This is now well undeisfeood to be the 
radiation of heat from tlic oarth's surfaee ; ^^ liich goes on more freely, 
or in other words, the earth cfjols move rapidly, at night («eteris 
paribus) under a clear sky^ than under a fecreea of clouds, whicb 
miateepto tbe ladiant be«L 

An anonysBous paper was nad " on n difilenlty in the Usiosy «f 
the piUication of Newton's Pkincipia." 

In Birch's History of the Royal Society, (vol. iv. p. 486.) the 
following passage is giveuj as extracted &oia the journal books of 
tiie Society : 

" Minute of the Council, 1686, Jaue 2. * 
''OBdered, that Mr. Newtoafa book be printad, and that Mz. 

Halley shall undertake <3ie bniBBflBi of looking after it, and pri&tiag 

it at his own disage, which he engaged to da" 

But it al550 appears, t^iat at a raeetinc: of the Council on the 19th 
of iVIay (i6i]i)) it wa.s resolved " that the M8S. should be printed 
ai the Society's expense, and that Dr. Haliey should superintend 
it fdiile ^oing through the jokss." 

Yet tha aoema to be eontndioled by the language of the &it 
extract ; and the diffii ulty has been remarked by &e Mamed author 
of the "History of Hadley's Quadrant," which has appeared in 
aevmil recent numbers of the Nautical Magazine. He expressly 
observes in n note, " It is hardly possiljle to conceive, that the R. 
Society, after undertaking to publish the work, cuuid, either from 
defidcncy of ibnds, or ftom any other causey have ihimm the b«4an 
of it upon IbUey. Bat liwrnuMita is montelMgifale^ if it daes not 
that he dttber epgagad foe some positive expense, or gave 
up some serious remuneration, to which he would hftve been justly 
entitled in the prosecution of the publication." 

The authw, however, wislics to submit, whether the wh<^ diffi- 
culty may not be cleared up at onoe, by the single ooBsideration of 
tiM jiMMiiiafaon of Ihetet extract; w. if wia read it thus: 

"lluitMr. HaUey ihdl mdeitaka ihe biwiiew of Mdng after 
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k Mid friMte k > I t litMvti difli|p duife is to say, sludl, at his 
•WB flnr§e of whatew trouble or minor expense nay be inddqatil 

to it, undertake the superintendence of the printing. 

Professor Powell communicated a piiper on the present state of 
the question respecting the theory of the dispersion of light. 

The graiui imticai discuvery of Newton referred to the unequal 
Mfinngibility lliose prinaiy el«meals €i light, wliich were d^ig» 
Dated gemrMy as the red, blue, Slc rays. Each of audi species 
of light was observed to have itsrefrangibility diH'erent^ and inciees^ 
ing from the red to the blue end of the scale. Newton's successors 
soon found that the refrangibilitics ^vere not only dilterent among 
themselves for the parts of the spectrum formed by a prism of the 
same substauce, but folio w£d no perceptible proportion^ when com- 
pared from one medium to another. The only attempt to estimate 
them numerically, consisted in finding the mean lefractiye index fiv 
the substance, and inierrin|; the indices of extreme rays from the 
amount of •scpnration or dispersion observed. Thus up to a late 
period, tlie indices were only determined for the red, blue, and mean 
rays vaguely and without exact definition ; as it depended only on 
the Judgment of the eye to say how far the red (e. g.) should be con- 
aideiod to extend, and where the yellow should begin ; and what 
point of the red or yeHow^ ftc should be taken for die point of 
measurement. Among the zefractions observed thus vaguely for 
different media,, no apparent relation or connexion could be traced : 
and no theory, whether of emission or of undulation, ajipeared to 
afford any explanation of the phenomena. Indeed, all comparison 
between the rival theories on this point mi^t have been spared, 
since not even the law of the nheninnena, nor even an exact know- 
ledge'of the &ets themselves^ had heen obtained. M theoryi was, 
therefonSf premature. 

IMore recently the singular fact of finely-marlccd darlc lines bein^ 
seen to cross all parts of the spectrum (discovered iudejieudently by 
Dr. Wollaston and Mr. Praunhofer) afforded the means of more 
accurate measurements. They formed precise points, assuming dif- 
levsnt vdattve podtions for toe differemt mc^ employed: and hy 
mesns of them, Mr. Praunhofer determined with the most elabonito 
predsmi, the refractive indices for seven prindpal lines or definite 
rays, in each of ten different transparent substances. Tlius science 
obtained the first important rexpiisite, without which no satisfactory 
investigation of causes can proceed, exact numerical data. But the 
more exact the data, still only the more palpable wu:^ the seeming 
absence of any law. 

Further, Newton had determined the lengths of those intervals or 
periods (whidi he called Jfl«, but €he unduutionists w<3me9) which, 
by whatever name they may be called, have a real existence in the 
nature of li^ht. These are different for the different rays. Newton 
determined them only for the red, blue, &c. rays in the same general 
sense as before ; but Frauuhofer measured them accurately fur the 
seven definite rays above mentioned. Here tiien u anodier sat of 
numerical data : and the first obvious inquiry towards inwstiigating 
a law would be. Can any relation he traced between tkew two wie 
of data for different rays and different media } 



Uigiiized by Google 



4G4 



Scientific InteUigence. 



[Jdhe 



This question mMt be exandned before we eta pretend to enter 
on my discussion of ffceortea. And the psreient state of the inquiry 

is precisely that in which the answer to this question forms the sole 
important ami lo«>itim;ite oliiert of nttention. An attempt to answer 
it, has formed llie subject ot tlu author's labours for some time past, 
by a comparison grounded on a iormula deduct from iVi. Caucliy'& 
nnaiehee ; whi(£ appears to give a yeiy dose aecordanoe. The le- 
salta win shortly be pnUlshed. 



II. — Royal Institution. 

Comparison of the two Uteortes of EU^rteity, 3rd Aprils 
Dr. Ritchie stated, that at present there are two theories which have 
been proposed for the explanation of electrical phenomena. One 
which is the simplest theory, supposes that they depend upon the 
existence of a iluid universtdly diffused through matter and space^ 
the particles of which repel each other inTetsely as the squate <a the 
distance. If we abstract a portion of this fluid from a body« the 
latter becomes negatively electric : while if we add a portiouj we 
produce the phenomena exhibited by positive electricity. 

Another theory considers electricity to be a compound substance, 
consisting of two elements, positive and ne^tive electricity. None 
oT the phenomena are observed until this Huid is decomposed^ and 
then a portion of it goes to the attracted body. 

Upon this supposition we can best exphiin why divergence of the 
gold leaves in an electrometer should take place in vacuo. Perhaps, 
the fluid may be the ether, to which the phenomena of light seem 
attrilintable. Bnt unless it be a compound fluid, it is not possible to 
explain the factj that when a vessel, in which there is a small aper- 
ture at the bottom is iilled with water, when it is attached to either 
eonductor of the machine^ there is formed a regular stream through 
the aperture. 

Now, if there were two fluids the same appearances should not be 
exhibited at both conductors. When a bit of wax is attached to 
either conductor, heated, and then the machine set in motion, the 
wax is thrown upon white paper held below it, in the form of a 
beautiful thin film. It is difficult to explain the fact, that when we 
place a card between two fine points, and discharge an dectiic ^ar 
dirough them, the card will be pierced opposite to the negative pomt. 
The reason perhaps is, that the paper is a better conductor of one of 
the elements of the fluid than of die other. The card on each side 
presents the same appearance, which leads to the condusion, that a 
fluid lias jiassLd through from both sides. 

According to the theorj^ of Franklin, the actual particles of matter 
repel each other, which is contrary to the law of gravitation. 

By eonsideiing eleetridty aa a.eompound body vre can ei^lain also 
die electrophonis. 

In order to confirm the idea of the existence of two dements, we 
can by a beautiful experiment separate one element from the otlier. 

If we place two conductors united by their contact with fine points, 
at a considerable distance from the conductor attached to the ma- 
chine» charge the machine, and then suddenly remove one of the 
separate conductors to the electrometer, we obtain a divergence in 
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the gold leaves of the latter. To determine the nature of the elec- 
tricity which has thus been separated is easily accomplished, by means 
ol a glass rod excited^ or a sut»tazice covered with u resinous coating. 

Dr. Ritdiie sugg^ited tlwtbjr a mocUficttioii of thegalmnometvrs 
faoae coin may be readily detected. A bad sixpenoe wbich he sub^ 
mitted to enmiiiEtioii produced a rerj rapid devbliiii m tbe needle. 
He 18 of opinion that tAit ^ copper mixed with iilver might be 
by this method appreciated. 

Dr. Ritchie endeavoured to afford an explanation of Dr. Faraday's 
expcn'ment, in which, the spark was elicited in a long wire, by the 
consideration^ that one particle of light does not communicate light. 
Now, in the long wire the quantity S( deetricity was Bmaller dian in 
the short wire, bit took a longer time to arrange itself. 

The able lecturer exhibited an electro-magnetic machine, in 
which he had devised some improvements^ by which combustion and 
decomposition can be as readily effected and more conveniently than, 
with a voltaic pile. This aiibrds an excellent instrument for class 
room experiments. ' 



Dr. Lardner on Hedley*a Comet \Wh April. Up to the 
time of Kepler, philosophers were in the habit m forming systems 

and cutting down nature to suit their own theories. He produced, 
however, a revolution in the science of astronomy, and proceeded by 
the sure process of induction, to study the nature of the planets. He 
selected Mars^ because it is nearer us than any of the other planets. 
He found it im|)0Bsible that this planet could revolve in a drde of 
which the sun is the centre, an opinion which had been long enter- 
tained. Still he was unwilling to abandon the idea, that its orbit 
was a circle ; and he endeavoured to ascertain, if it might not 
revolve in a circle with the sun out of the centre. But he could 
not reconcile its motion even with this supposition. He then banished 
the idea that its orbit was a circle, and by a fortunate or instinctive 
guess, concluded that it was an ellipse. Now, this is a very remark- 
able drcumstanoe, because it varies so very little from a clicle> that 
if it weife delineated on paper^ it would be impossible so say that it 
was an ellipse, without very accurate measurement. 

By analogy, he extended the conclusions to which he had come, 
in regard to Mars, to all the planets. He further demonstrated, 
that by the planets, equal areas are described in equal times. Newton 
billowed out this law, and shewed that the attracting force dimimshes 
with the square of the distance. He found by reversing this problem, 
that the orbit must be a curve, of which an oval forms an instance. 

The ellipticity of the orbits, it was shewn, however, does not 
depersd n]>on physical laws, but upon the will of the Creator, because 
in proportion to the force with which they were launched into space, 
they would follow the curve of an ellipse, of a parabola or hyperbola. 

All the planets are collected in the xodlac, from what cause we 
are not aware, and they all revolve in the same direction. Such are 
the principal features in the motions of the planets. Now, with re* 
. gard to comets, we find that they differ as much as they possibly can 
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49 conrirtently ^fith the laws of nature. The orbits of some of them are 
MtTHnely elliptioJ, of otfaen aliiuiit«ii!Cidir,so thst they follow no 
«oii«laiit law. They have no pFeftraUe phme in whkh dwy move, 
lOBie moving at right angles^ others not* In short, thef are a kind 

of physical vacni^wnds Some of them move direct, or in the direc- 
tion of t)ie planets, others retrojindc ; 68 move one wav, 69 the 
other, l liey possess no characters such as the planets posstss, as the 
ratellites of Jupiter, the belts of Saturn, &c-, by which we can iden- 
tify them, ftf they are niixounded by a n»M of vapour, and are 
tkeiefore, seen by us indialinetly ; flCHBetkaet their tails grow longer, 
sometimes shorter. The comets can only be leen at the focus of their 
orbits or at that point where they are not too far from the earth, and 
not too near the sun. But as this position is the very point where 
curves of an ellipse, parabola or hyperbola, correspond, we must have 
leoourse to some other method than a single observation, to determine 
their orbk. Th» w done by tiieir perio&ity. If they letom perio- 
dioaUyy we are sure that their orbit it an ^ipve ; If it is a pantbda 
or hyperbohij they will shoot off into space and never appear again. 
Now, it is pi'?y to calculate the degree of elliptic? ty ef the orbit, 
because Newton has demonstrated in his Principia, that the squares 
of the peri(Hlic times are to each other as the cubes of the distance of 
the respective planets from the sun. Knowing, therefore, the pe- 
riodic times, the el^ticity and aiae of Che orbit can readily be deduced. 
To this point, thoeforei, Newton brought the question — He said, 
*' the orbit of comets is an diipse, but I have not time to determine 
the axis : I leave this to succeeding astronoincrs." Halley tofik it iip 
in 1 7^W), where Newton left olf". Before his time, 425 comets had 
appeared, but 24 only had been observerl, the rest were only seen 
Prom the observations which had been made upon these 24 comets, 
1m calcukted their ooursea He found the elements of one which 
appeared in 1607, to agree with one he had observed in 1682, and 
on examining otiier observations^ he foundt that the flawing table 
could be formed in reference to mie comet. 

Yeurs. Periodfi. 

1380 75 vears. 

1456 7^' >. 

1631 76 » 

1607 76 „ 

1682 76 

1759 77 « 

1835 76 „ 

He ascribed the differences in the penodic times to the attraction 
of Jupiter and Saturn. He gueiffied this as if by instinct, for he 
really had not ftt the time the philosophic means of determining it. 
In 1757) Lalande - pigw ee d to Clainait, the calculation of Halley's 
comet which was expected to return speedily. They were assisted 
by a French Indy, the wife of a chronometer maVer. The calcula- 
tion was enormous, because the orbit must be divided into degrees, 
and each degree requires as great a calculation as the whole orbit. 
They tell us, that they were employed from morning to night, not 
excepting meal hours, inoei^Kintly for six months in this compntatioo. 
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Clairaut wms so nervous that be luirried his calculation before the 
Institute, although he had not completed it, JJe stated, that the 
comet would reach it« perihelioa on the 4th of Aprils hut that iL 
mi^t be icen awMicr* 

Voltaire lias Mad, that the philosopheiB did not go to bed in tbe 
beghyiing of the jeuc, W anxious were th^ to observe it. Notwith- 
standing tlieir anxiety, it was discovered on Christmas day, 1/^8, by 
a farmer in the neighbourhood of Dresden ; and then by Messier in 
the middle of January at Paris. It reached its perihelion on the 
13th March. Now, although Claira.ut was not cj^uite correct m 
to thie day, the mlj wondtois. that he should have beee so accurate^ 
ibr as he said, when a body traverses a space of ISOO^OOO^OOO of miles 
beyond our qpheie of ol»ervation, how do we know but that some 
other planet may act upon it and influence its course. In 25 years 
the planet Herschel was discovered, which it was proved, did actually 
operate in producing the effect which Clairaut had surmised. 

M Mojf. The oomet of this year will appear in tiie end of 
Oetober or beginninff ii£ November. The cause of this uncertain^^ 
is our want of knowudge of the mass of the planet HencheL Four 
different days have been fixed on by oalculatorSi These are, 
3l8t October, 4h. 4fr 68-8 
5th Novcmlx^r, 7 „ 40 „ \ 

8th „ 4 „ m „ 

lath „ 8 „ 30 „ A.M. 
On the 7th of October, it will be near the head of the great beac, 
and will be visible after sunset. On the 11th, it will be near the 

tail of the same constellation. On the lOth, it will make its nearest 
approach to the earth. It is probable, that it wiii be of less magni- 
tude than it was in 1759, if we are to judge from its most recent 
history ; but if we go back to the appearances which it presented at 
its first periodic tunes, this condoflion is not warranted. Its history 
has been traced back to 150 years before Christ. In 54, it was also 
observed, and was so bright that the birth of Mithridatcs, who came 
into the world in this year was ascribed to it. After this period it 
must have returned live times without having been noticed. In 323 
it is a^ain recorded. In 399 it again appeared, whcu it was of great 
magnitude. In 650 it is again recorded, and also in 930, and 1250* 
In 1305 it possessed great splendour, and in 1456 its tall was of such 
enomous extent diat it occupied two thirds of the space comprized 
between tlie horiaon and zenith, or above 1,500,000,000 of miles. 
In 1531 it had diminished in size. In 1607 it was still less, and 
was discovered by Kepler when returning from a dinner party. The 
tail was invisible. In 1759 it had the appearance of a fixed star sur* 
sounded by some luminous matter. Henoe, St is probable that this 
year it will be smaller. But, at the same time, we cannot fail to 
remark that it has increased and diminished without any regularity. 

There arc only two suppositions which present themselves to ac- 
count for its non-appearance should that happen, viz. : 1. That a 
planet may exist beyond Herschel which may exert its intiuence on 
it and draw it oat of its orbit* or 3. it may have met with another 
comet during the interval which has elapsed since it last appe^red^ 
which may have carried it oC 

2 H 2 
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There are only two other oometi which have heen dbmred to ap- 
pear periodkaUy. Theie are Enckc's and Bdle*8 comets ; battheaa 

are of very small magnitude. Encke's has appeared two years sooner 
than can be accounted for by the laws of gravitation. Beile's was 
discovered in J 82(1, since which year it has only returned once, but 
was accelerated one day beyond the results of calculation. These 
are the two ar|piiiieiita fye a resistiiig medium, and the existenoe of 
an ethereal fluid. 

In June 1770, Messier discovered a brilliant comet within the 
orbit of Jupiter, and Lexell computed it. Previously it was thought 
that comets moved in a parabola. He inferred, however, that it 
moved in an ellipse, and that it would return every 5^ years. It 
did not return, however, as he had predicted. Laplace, however^ 
shewed in the Snd chapter and 9th book of his Meeamqtte CdeMe, 
that in January 1767 it must have entered within the attraetion of 
Jupiter, and was acted upon by that planet so as to give it an dlipse 
of 5j years for its orbit, that at the end of the first 5t years the sun 
obscured it, and at the 1 1 rears Jupiter crossed its orbit and entan^irled 
it again. This was a splendid triumph of mind over sense, for La- 
pla^ first gives a general formula for calculating tiic retardation uf 
a eomet with a f^ven track, anterior and subsequent to its appearance, 
and then merely takes the comet of 1770 » ^ example for the appli- 
cadon of therule. 

If the maps of this comet were equal to that of the earth, the 
traction exerted would shorten the year 1(),0(X) seconds; but it has 
been found that the year is not diminished 2 seconds, and hence, it 
must be inferior to the mass of the earth. This comet aiter wards 
went in directly among the satellites of Jupiter without dlstuiMng 
them in the slightest degree; from which circumstance we can 
scarcely fail to conclude that it was lighter than light. Much dis- 
cussion has taken place with regard to the nature of the constitution 
of comets. Sir John Ilerschel ol)served a fixed star through the head 
of a comet. It has been said that tlie direction of the tail is influ- 
enced by the sun, but this is incorrect, because some comets have had 
two tails, one pointing to the sun, and the other from It, while others 
have had six tails all pointing in various direction^ and vacillating^ 
so that comets may be said to wag their tails. Comets do not shew 
phases like the moon, because they are not solid, but are more like 
fleecy clouds when the sun shines upon them. M. Arnjro sug^sts 
that the only method of determining whether they are essentially 
luminous or not must be by the iiu L ligation of their phases, and the 
comparative intensity of their light hy means of photometers. It is 
remarkable, that they grow larger as they recede from the sun. Sir 
John Horsdielhas offered two explanations of this: 1. By consider- 
ing them to consist of particles which have little cohesion, and which 
move in a variety of orbit.s, and get closer as they approach the sun : 
or 2., and this is the most ingenious attempt at the solution of the 
difficulty ; that when cooled the particles condense as we observe in 
steam issuing from a kettle, the portion nearest the source of heat 
bein^ inyisibfo, while at some distance a doud of vapour is observed. 

Five or six hundred comets have been recorded, but of 137 only 
have the tracks been observed. 

These follow no regular angle of inclination ; neither are the planes 
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of their perihelia nor their ascending uojys r^ular* The times of 
their perihdia are alfio irregular. Th^ are 

Jsnuuy 14 

Febnunj 10 

Mancfa 8 

April 10 

May , • 9 

June 11 

July 10 

August 8 

September 15 

October II 

November 18 

December 13 

137 

The number of those whose course is direct is ... 69 

R^rogade ... 08 

137 

If WeassuiDe that there are 30 oomeCs in the orbit of Mercury, 

and no more, (but assuredly there sire more ; these 30 have been ob- 
served), then within the orbit of Herschel there will be 4bove 
3,U< )0,(XK) of comets, or 7^000,000 within the solar system. 

Note, — Olbers is of opinion that people in general will allow the 
comet of this year to pass without notice, in consequence of the poor 
supply of light. The following table of its course is tsdten from a 
short paper by Arago« in the Annuaire for this year. By means of 
it the track of the comet may he studied on the celestial globe, by 
those who are not familiar with the get^raphy of the heavens, and 
their knowledge thus acquired may be applied to the real objects. 
The comet will be found 

On the SOth August, 1835 near ^ in the Bull 

28 between the Twins and Auriga 

2 1st September in Auriga (the charioteei^ 

3rd October in Lynx ' , 

6th '* in the Great Bear 

Uth 

12th " in Bootes 

13th *' m the Crown 

16th " between Hercules and the Serpent 

19th in Ophiucus 

1 6th November near rj of Ophiucus 
2()t"h " in Scorpio near Antarcs 

Mr. Whciitslonc on Spenkrvo; Marhhics. Sth May. — Mr. 
Wbeatstone gave an account of the different attempts which have 
been made to invent speaking machines, from the time when the 
oracular responses were delivered at Delphi, through the period 
when a spealdng.head was e^chibited by the Pope towards the end of 
ihe lOtb century, and others afterwards, by Rcger Bacon and Alfaer- 
tus Magnus, with the impositions which were practised upon the 
credulous, to the present time, when the principle of a speaking 
instrument has been developed by Mr. Willis. Van Helmont was 
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one of the first persons \rho wrote upon the adaptation of the organs 
of voice to the articulation of the letters. He considered that the 
letters of the alphabet constituted the order in which articulate 
sounds were naturally produced, by the structure of the tongue snd 
larynx ; that when one letter u uttered the tongue is in the proper 
position for the pronimdatioii of the suhsequent one^ By attending 
to the circumstance, that several different sounds are formed, merely 
by raising or depressing the tongue slightly, as in the sounds Aw, 
Ah, Ae, A, E, it was easy to produce them by means of a tube with 
a reed and terminating in a belL Mr. liiis also eflected the same 
object by using a long tube with a reed, adapted ao as to he capable 
of heing leng£ened or ahhreviated at ]^easuia He found, that in 
the pronunciation of the vowels, i, e, a, 0^ O, it required to he shortest 
with the first, and in uttering the subsequent letters to he trradually 
lengthened. In this way, it was easy to measure the length neces- 
sary for each note. When Ae was pronounced, the tube was 1 inch 
long, Aw 3*8 inches^ Ah 2*2 inches, A 0*6 inch, £ 0 3 inch. 

Mr. Whetstone exhibited a copy of a ^Bealdns machine which 
was invented in Germany, and affiovded a specunen of its vocal powers. 
The words, mamma, papa, mother, father, summer, were distinctly 
pronounced. The instrument consisted of a pair of bellows, to which 
a tube is adapted, terminating in a bell, the aperture of which is 
r^gidated the hand, so as to produce the articulate sounds. 

III. — Metropolis Soft Spring Water Company. 

A printed letter has lx?en sent to the Editor, witli this title, sicrned 
" A Mninifacturer," containing some observations which ought to be 

Emeraiiy known. The projectors of this company assume that the 
ondon basin contains a subterranean lake^, and an inexhaustible 
su^ip ) y of water." The writer informs us, that in two large wells and 
two i I ore holes which have heen made in his manufiictory, at different 
periods, between 1810 and the present time, " the supply of water 
thoijtrh at first abundant in each of them, has gradually and uniformly 
diminished in all. The principal well, nearly a new one. obtains its 
supply from the whole of the thickness ot the quicksuud ; for the 
lower end of the hoee pipe which terminates with a 10 inch opening, 
is bored full of holes ror &e last 30 feet and rests upon the &ce of 
the chalk*" Notwithstasdhig, after affording an apparently inex- 
hfinstible supph'' for some years, in the roiirsc of la'^t snmmer (18.S4) 
the water was repeatedly drawn down to the suction guard, which is 
90 feet trora the surface, and the working of the engine was often, 
stopped for the purpose of allowing the water to collect. He states^ 
that when one of the wells mentioned has heen pumped fiir some 
hours, the water in £uiother well, at a distance of 3 miles, is consider- 
ably lowered. And ven' properly observes, that as many of the 
larc^est manufacturing establishments are dependant upon these 
springs for their supply of water, they have aright to ask irom what 
source they are to expect compensation i 

These facts, which wa heue^e to refer more immediatelj to the 
southern portion of the metropolis, are consistent with the experience 
of the inhafaitants of the northern part also, where for the last two 
months, manf of the walls have been dried up* The faQl for the 
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inonpciiatiQii of the company has hem lead a fint time In the Hoate 
of Comnums. But hefiire it proceeds further, in justice to all parties, 
it will be absolutely necessary that more iarannation should he 
collected. 

IV. — Address to Meteorologists. 

At the suggestion of Sir John F. Herschel, ( Atluiueum^ Aprtl^ 
the Scientific Society at the Cape of Good Hope has agreed to 
undertake to make honiy ohsenratkms of the harometer, tfaenoo* 
u^ter, wet und dry thermometers, clouds^ winds, meteor^ &e», Sfc^ 
on four fixed days in tiich year: viz. 21st of March^ 2 1st of June, 
21st of September, and 21st December, (unless any of these days 
shr)ulil fall on a Sunday, in which case, for the 21st substitute the 
22ixd,) ill the commencement of each hour, (per clock) meantime at 
the juaoe for 36 hours, be^nning al 6o'ckiac in the monuag of Um 
2 ist, and ending at 6 o'clock in the oYeningaf the 22iid. & John 
Henchel himself adds, " If posdUe, get meteovolcgists In England, 
nrul elsewhere, by land and by sea, over the whole globe, to set 
apart these four days as great meteorological festivals, when every 
man is to Ix; at his post." 

It is only neces&ary to add that a portion of the Kecords" will be 
preserved hr the inaerlKm of a summaiy of such correct regMeia as 
may he kept in this country, on these days ; we hcpe that metaoMtlo- 
gUts will be up and stirring. 

V. — Postscript to Mr. Walker s Paper o» tike 
AdjuitiMiHt of the Kije, dfc* 
. StB» Maudies lerMaij \\ til, 1835. 

May I request that you will do me the favour to insert, in 
your next Number, the following postscript to ray paper " On the 
Adjustment of the Eye, Sec.** 

To make my account complete, I ought, perhaps, to have added, 
that the converse of the proposition is mso established by the experi- 
ments* which I have made with the optical instrument (tescribed ; for, 
with a contracted pupil, distant objects are but obscurely represented 
on the retina, and those only wliich are well portrayed arc such as 
stand out in strong relief. So that it is quite apparent that whilst 
ea die one hand a contracted state of die pupil renders near o1|jeets 
distinet ; on the other hand, to obtain a correct picture of distant 
objects, and more particularly a wide range of vision, it is essential 
that the pupil should be rather dilated. With the instrument adap- 
ted for the representation of distant objects, if it be desired to protkice 
a perfect picture of a near object by altering the relative po^,uiou of 
the- lens and tim retina, it is necessary to remove the latter to a 
distance of not less than twoinches from the former. That a corre- 
sponding change of diis deseiiptioB can take place in the human 
eye will hardly be supposed. 

1 am. Sir, 

Your very obedient Servant, 

John Walkeb. 
To the Editor ofihe'' Mecords of General Science." 

* Se6 vol. i. p. 368. 
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VI. — Optical Sxperiment. 

Thb fbUowmg is 1 iitained In a letter to the Editor, from Pro- 
fessor Stevelly of Belfast. 

Mr. Patterson, a young gentleman of this town, of very consider- 
able literary and scientific acquirements, and one of tlie Vice-Presi- 
dents of our Natural History Society lately informed me that iie 
had been greatly surprised while waUdng.past the iron lailingt of 
our Cdllege, and at the same time looking through them at the snow 
covered countiy, the sun also shining hnghtly, and being near the 
horizon, to observe, that as the rails and open spaces came alternately 
before his eyes, a very vivid play of colours presented itself to his 
notice, the shades being chiefly reds and blues ; but he thought he 
also observed other prismatic colours. On the next opportunity I 
had, the snow, however, being only on the distant hills, I tried the 
experiment myself, but as I widked at a slow pace, I was nearly mip« 
posing that my eyes being very defect! \ c were not fitted to make the 
observation, when I recollected that Mr. Patterson habitually waits 
very fast ; I therefore quickened my pace very cOtisidcrably, and was 
much gratified at observing, affcj- a few 8CC0iid>^, that very vivid 
changes of colour did present themselves to my notice, but the pre- 
dominant colour to me was a shade of pink, and some dark eoloun 
which I could not accurately distinguish alternated with it. The 
intervention of the opaque bars of the railing at equidistant intervals 
was no doubt the cause, and the entire effect would seem to me to 
prove that the retina takes different lengths of time to be impressed 
with the several colours sufficiently for the notice of them to be con- 
veyed to the mind, as also that the time during which the retina 
remains under the influence of the impressions of we seversl coloured 
lights after the light itself had ceased to act is different. If this be 
s the cause of the appearance I have attempted hastily to describe. It 
can very easily be put to the test of accurate and direct experiment, 
by an apparatii<^ somewhat similar to the lately invented pleasing 

illusion, the stroboscope." 

9 , 

VII. — Prevention of Dry Rot by Corrosive Sublimate, 

Having seen a notioe of Dr. Faraday's idea of the innocence of Mr. 
Kyan's application of the deutochloride of mercury, when used ss a 
preventive of the dry lut in timber, may I solictt your opinion re- 
specting the followinj> qnerics : 

1st. Will a ship buiit with timber, so prepared and sheathed with 
copper, be deprived of sucii sheathing by the elective attraction be- 
tween its atoms and those of the salt ? 

2nd. WiU there not he a suceosion deeompoettions and cf re- 
compositions exerted between tl^e saline matter of ^ sea the copper- 
sheathing and the salt, and these suffident to excite a galvanic 
action by which such preparation will be rendered inert ^ 

Remaining, Sir, 

Your humble servant, 

J. 11. U 

J?tig*y, AprU 8, 1835. 
To the Editor of the Records of General Science, 
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As the permanency of the benefit resulting from the applu ;ition of 
corrosive sublimate to prevent dry rot from afiecting the timber of ships 
is matter of pure experiment, it would only be nieculadng to give any 
opiiuoii at the prefent time upon the subject. But as far as the expe- 
riments have gone I have reason to know that the xesults have been 
highly satisfactory, not only with regard to the preservation of the 
timber, but also in reference to the health of the Jieamen, upon whom 
it was supposed by some, on what grounds it is not easy to discover, 
that the uiercuriui salt would produce deleterious effects ; neither is > 
there any reason for antidpatxng the detriment, which the queries of 
my correspondent suggest, to Sie'oopper sheathing from the same 
ii^uencei'£DtT« 



Vni« — Mode of preserving Iron and Steel from rueHng, 

SsYKRAL methods of preventing instruments of steel and iron from 
oxidating are well known, such as covering them with mercurial 

ointment, grease, oil or marrow, or placing them in calcined lime. 
The former of thrsc I have found the most effectual as well as the 
most convenient mode. 

AI. Payen has, however, lately proposed a new plan for accom- 
plishing the same obiect. He found that a saturated solution of car- 
bonate of soda mixed with its own volume of water, disengaged only 
l^jiji part of its volume of air, and preserved iron from rusting, and 
did not lose this power even when diluted with twenty-five times its 
volume of water. A saturated solution of borate of sodn, as well as 
a mixture of water and ammonia, disengaged no gas nor underwent 
any contraction, but preserved iron from oxidating. Saturated lime 
water diluted with an equal volume of water po Mws s ed the same 
power. A saturated sdution of potash diluted with 1000 and 2000 
parts of water, preserved iron, but when saturated with a eunent of 
carbonic acid, the oxidation of the metal occnrrcd as; in rmriTnon water. 
A saturated solution of potash diluted with 40tX) or iiOOU parts of 
water, had not the property qf preventing oxidation, and upon turn- 
sol this solution exhibited an alkaline re-action. 

M. Payen, sensible of the impncticabCtity of immersmg surgical 
instruments in a liquid, suggests the propriety of forming a vanish 
the saturated solution of potash, and gum tragacanth. 

He made a comparative experimejit upon muskets, one of which 
he varnished over, and the other was left in its natural state. After 
a lapse of fifteen days the former was quite bright, while the latter 
was rusted. He considers that the solutions of Mda will be preferable 
to those of potash, because they axe less deliquescent. The effects 
of these solutions in preventing oxidation were so decided, that he 
compared carefully the consequences when iron was placed in common 
water. About 20 minutes after immersion a thin opaline halo sur- 
rounds it, which increases in size and intensity. At the end of an 
hour it is sensibly brawn, and gradually a deposit begins to form on 
the greatest part of the ixoa, and at the bottom of the vessel. 
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lX,-^Commmicatum by JB^fpt to India, 

The subject of a short communication to India has been 80 much 
before the public of late, tliat the foUowing tables of distances will 
not be unacceptable : — 



MILES. 

Proin Bouibu)' to Aden . 1646 
AdentoSaex . . 1383 
Bombay to Socotra . 1137 
Socotia to Camaran 835 
Camaran to Cossiir 795 
Cossair to Suez . . 270 



99 
99 

9i 



99 



MILES 

From Alexandria to Malta 837 
Sues to Qttaheiali . 70* 
Qnaherah to Alexandria 120 
Suez to Boulac . . 80 
Boulac to Alexandria 185 



» 
99 



99 



Falmoalih to Malta^ with 

2 dajrs at Gibraltar . 
Belay at Malta . . . 
Malta to Alexandria . 
Alexaiulriu to Sue2 • 
Suei: to Aden . . 
Delay at Aden for coals 
Aden to Bombay • • 



DAYS. 




Compare this with the route 



by 



Bombay to Aden 
Delay at Aden . 
Aden to Cossair 
Cossair to Coptos 
Coptos to Boulac by 



DAYS. 
2 



water 



Boulae to Alexandria • 



4 

8 
3 



51 34i 

(Wilkinson 8 Thebes.) 

The number of days from En^nd to Alexandria being 24, it 
appears, from these computations, that the route from Alexandria to 
IJoniljay, by Suez, would occupy 27 days, while by Cossair it would 
require 'M^ days ; but if steam boats were em|)loyed on the Nile 
between Coptos and Alexandria, instead of the country boats as at 
fnescBt, the latter nnile mij^t be lednced to 29 days. The line by 
Sue^, therefore, has the advantage^ even if this improvement were 
made. We arc inclined to recommend this mode of communication 
as possessin*; advantages which ncitlier the route by the Nile or 
Euphrates possess. The latter will be attended with almost insu- 
perable difiicukies, aud appears to us chimerical iu the present 
Miteatti state of the country. 

X.— 2i0tomc JSwrden in Japan. 
The Dutch govenrment has formed a botanic garden at Dogima 
in Japan, whicli according to Dr. Siebold, contains more tlian a 
thousand plants, collected from the Japan islands and from China. 
Xn the garden, a memorial has been erected in honour of Campfer 
and Thimbeig. The students who were instructed by Thunberg 
during his travels in Japan^ hatre followed up the study of botany 
with much zeal and assiduity. They study the science, particulariy 
in reference to its application to medicine. 

Dr. Siebold gives instruction on medical botany, which is eagerly 
sought alter by the Japanese. H© praises the aptness of the Japanese 
in mstinguishing plants. Sigi Letsyemon^ the interpreter of Thun- 
bere, left a son and grandsouj who possess a herbanum whidi wss 
made \ty their ancestor with the aid of llLunber]g. They possess a 
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diplottav granted after a strict examiiifttlcni. The Japsneae keep up 

a constant commerce with the Chinese ; and obtain most of their 
showy plants from China. — ( Wick8troni*8 JahrMbericht der 
Botamk, 1831. 145, and Brandes' Fharm. Zeit. 1835^ 2.) 

Xl.—Phlortdzinf a new Substance, 
Komniiek and Stas sive this to a subfltaaoe which they baye 
fouBd IB the bark of the wild apf^, pear, plumbs and cheny. It 

possesses a yellowish white colour, crystallizes in sflky needles, lias at 
first n !)ittpr and then astringent taste. It is soluble in water, very 
soluble ill alcohol and cther, without action on tef5t paper; soluble 
without decomposition in concentrated sulphuric and muriatic acids. 
The sulphates of iron colour its solutioii in water deep brown, ace- 
tate of lead produces a copious white precipltatei lime water, 
ammonia, tartar emetic, coxrosiye sublimate, and isinglass have no 
action on Phloiidsin.^yotff«ti. de Ciiim, Medic L 259, NS.) 

XII. — Greatest ascents hi the atmoffpJicre. 

M. Jioussingault, in company with Colonel Hall, on the liiih of 
December, IBiU, ascended Chimboru^o, to the height of G,OUG luelies 
(19,699 feet) the greatest elevation whicli has yet been attained on 
land, Humboldt having been aUe to reach as high only as 19,400 feet. 
AI. Gay Lussac, in a balloon, rose to 22,900 feet at Paris. The 
barometer carried by Boussingimlt fell to 13 inches 8 lines. The 
temperature in the shade was 7*B C {45-(> ' F.) This chemist thinks 
it possible to live in rarified air. Thus, at a height almost e^ual to 
that of Mount Blanc, where Saussure had scarce strength to gob- 
•uh bis instruments, young women may be seen in South America, 
dancing duing ihe whole nigKt. The celebrated battle of Pinchinca 
during the war of independence, was fought at a height, little infe- 
rior to that of Mount Rose. The guides who accompanied Sanssure, 
assured hira, that tlicy had seen the stars in hioad day. liuussingault 
never witnessed them, althougli he reached a much greater altitude. 
(Jeum, de Otim. Medici.^, NS.) 

XIII. — Diamonds in Africa, 
Pliny says in his natural history, (lib. xxvii.) that the diamond 
existed in mines in iEthiopia, between the temple of Mercury and 
the island of INIeroe. This precious stone was an article of traffic 
between the Carthaginians and Etrurians. Ileeren staled, that it 
was brought by caravans tnm the interior of Afiica* being extracted 
fiom the earth in mines or from auriferous sand. According to M. 
Vellecotte, an officer in the l6th French regiment, lying at Algiers, 
and M. Peluzo, Sardinaiu consul at Alsn'crs, diamonds exist in the 
auriferous snnd of the river Wa del Kebir or Kumel (Ampsaga 
of the ancients) which rises at the north-east extremity of the chain 
of Atlas. Tiie diamonds were found in November, 1833, near the 
town of Ckmstantine (the ancient Eitra.) M. Pduio sent three of 
these dift«""»^« to France. They are now in different collections* 
One of them is in the collection of the Royal School of IMines. 
Another, in the museum of Natural History, and a third, in a large 
private collection — (Brandes' PharmaceuUsdie Z«itung^l835. 9.) 
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ERRATA. 

p 20j { 3 and throughout, for Almeyda, read Almaden. p 3li / ^ for nine, read 
5 J. j> 31, 430^ for somewhat more than half, read about one-third, p 77^ L 34. 
for Comiferaj, read Conifers, p 93, 1 3, for while, read white, p 97^ / i^l. for 
52. read 5SL p lOL 1 19^ for 44, read 2JL p 117, / 16^ for insoluble, read soluble, 
p 130,1 11, for 2-563, read t-99. p 158, Z 38, for 300, read 3000. p 218. £6, 
for Neotna repettis, read Neottia repens. p 2.39. / 1^ for microcoscopal, read 
microscopical, p 285. / lH from bottom, for immediately, r/Cixd intimately, p 287 
i 1^ for dried, read tried, p 359. / 28, for length, read levity, p 361. / 5, for 
down, read between, p 361. L 26, for direction, read division, p 363. L 9, for 
noise, read note, p 367. 1 27, for annexed, read annealed, p 370, L 4 from bottom 
and throughout, for Alston, read Alston, p I i (lom bottom, before Macro- 
glossa, insert Deilephita Galii, hovering like. 



This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return promptly. 




3 2044 089 597 496 




